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Abstract

TheDAKOTA (DesignAnalysisKit for OptimizationandTerascaleApplications) toolkit providesa flex-
ible andextensibleinterface betweensimulationcodesanditerative analysismethods. DAKOTA contains
algorithmsfor optimizationwith gradient andnongradient-basedmethods; uncertainty quantification with
sampling, analyticreliability, andstochasticfinite elementmethods; parameter estimationwith nonlinear
leastsquares methods; andsensitivity analysiswith designof experimentsandparameterstudymethods.
Thesecapabilities maybeusedontheirownorascomponentswithin advancedstrategiessuchassurrogate-
basedoptimization, mixedintegernonlinear programming, or optimizationunder uncertainty. By employ-
ing object-orienteddesignto implement abstractions of thekey componentsrequired for iterative systems
analyses,theDAKOTA toolkit providesa flexible andextensibleproblem-solvingenvironmentfor design
andperformanceanalysisof computationalmodelsonhighperformancecomputers.

This report servesasa developersmanual for the DAKOTA softwareanddescribes the DAKOTA class
hierarchiesandtheir interrelationships.It derivesdirectly from annotation of theactualsourcecode and
providesdetailedclassdocumentation,including all memberfunctionsandattributes.
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Chapter 1

DAKOTA DevelopersManual

Author:
MichaelS.Eldred, Anthony A. Giunta, Bart G. vanBloemenWaanders, StevenF. Wojtkiewicz, Jr. ,
William E. Hart , Mario P. Alleva

1.1 Intr oduction

TheDAKOTA (DesignAnalysisKit for OptimizationandTerascaleApplications) toolkit providesa flexi-
ble,extensible interfacebetweenanalysiscodesanditerationmethods. DAKOTA contains algorithmsfor
optimization with gradient andnongradient-basedmethods,uncertainty quantification with sampling, an-
alytic reliability, andstochasticfinite elementmethods, parameterestimationwith nonlinear leastsquares
methods, andsensitivity/primary effectsanalysis with designof experimentsandparameterstudycapa-
bilities. Thesecapabilitiesmay be usedon their own or as components within advancedstrategies for
surrogate-basedoptimization, mixed integer nonlinear programming, or optimization under uncertainty.
By employing object-orienteddesignto implementabstractions of thekey componentsrequired for itera-
tivesystemsanalyses,theDAKOTA toolkit providesaflexibleandextensibleproblem-solvingenvironment
aswell asaplatform for rapidprototypingof advancedsolutionmethodologies.

TheDevelopersManualfocuseson documentationof the classstructuresusedby the DAKOTA system.
It derivesdirectly from annotation of theactualsourcecode.For informationon input command syntax,
referto theReference Manual, andfor a tourof DAKOTA featuresandcapabilities, referto theUsers
Manual.

1.2 Overview of DAKOTA

In theDAKOTA system,thestrategy createsandmanagesiterators andmodels. In thesimplestcase,the
strategy createsa singleiteratoranda singlemodel andexecutesthe iteratoron the model to perform a
singlestudy. In a moreadvanced case,a hybrid optimization strategy might manage a global optimizer
operating onalow-fidelity model in coordinationwith alocaloptimizer operatingonahigh-fidelity model.
And on thehigh end,a surrogate-basedoptimization under uncertainty strategy would employ anuncer-
taintyquantification iteratornestedwithin anoptimization iteratorandwouldemploy truthmodelslayered

file:../html-ref/index.html


10 DAK OTA DevelopersManual

within surrogatemodels.Thus,iteratorsandmodels providebothstand-alonecapabilities aswell asbuild-
ing blocks for moresophisticatedstudies.

A model containsa set of variables, an interface, anda set of responses, and the iteratoroperateson
themodelto mapthevariables into responsesusingthe interface.Eachof thesecomponentsis a flexible
abstractionwith abroadarrayof specializationsfor supportingavarietyof studies.In aDAKOTA inputfile,
theuserspecifiesthesecomponentsthrough strategy, method, variables,interface,andresponseskeyword
specifications.

Theextensiveuseof classhierarchiesprovidesacleardirection for extensibility in DAKOTA components.
In eachof thevariousclasshierarchies,adding anew capabilitytypically involvesderiving anew classand
providing a smallnumber of virtual function redefinitions. Theseredefinitions definethecodingportions
specificto thenew derivedclass,with thecommonportionsalreadydefinedat thebaseclass.Thus,with a
smallamount of new code,theexisting facilitiescanbeextended,reused,andleveragedfor new purposes.

Thesoftwarecomponents arepresentedin thefollowing sectionsusinga top-down order.

1.2.1 Strategies

Classhierarchy: DakotaStrategy.

Strategiesprovidea control layerfor creationandmanagementof iterators andmodels.Specificstrategies
include:

� SingleMethodStrategy: thesimpleststrategy. A singleiteratoris runona singlemodel to perform a
singlestudy.� MultilevelOptStrategy: hybrid optimizationusinga successionof iteratorsemploying a succession
of modelsof varying fidelity. Thebestresultsobtainedarepassedfrom oneiteratorto thenext.� SurrBasedOptStrategy: surrogate-basedoptimization. Employs a single iterator with a
LayeredModel (eitherdatafit or hierarchical). A sequence of approximate optimizationsis per-
formed,eachof which involvesbuild, optimize,andverify steps.� NonDOptStrategy: optimization under uncertainty (OUU). Employs a single iterator with a
NestedModel. In OUU approachesinvolving surrogates,NestedModels andLayeredModels can
bechainedtogether in a varietyof waysusingrecursion in sub-models.� BranchBndStrategy: mixed integer nonlinear programming using the PICO library for parallel
branch andbound. Employs a single iteratorwith a singlemodel, but runsmultiple instancesof
theiteratorconcurrentlyfor differentvariable boundswithin themodel.� ConcurrentStrategy: two similar algorithms areavailable: (1) multi-start iterationfrom severaldif-
ferent startingpoints,and(2) paretosetoptimizationfor several differentmultiobjectiveweightings.
Employsasingleiteratorwith asinglemodel,but runsmultipleinstancesof theiteratorconcurrently
for different settingswithin themodel.

1.2.2 Iterators

Classhierarchy: DakotaIterator.

Theiteratorhierarchy containsavarietyof iterativealgorithmsfor optimization,uncertaintyquantification,
nonlinearleastsquares,designof experiments,andparameterstudies.

� Optimization: DakotaOptimizer inherits from DakotaIterator and provides a base class for
DOTOptimizer, CONMINOptimizer, NPSOLOptimizer, SNLLOptimizer, andSGOPTOptimizer.
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1.2Overview of DAK OTA 11

� Uncertainty quantification: DakotaNonD inheritsfrom DakotaIteratorandprovidesa baseclassfor
NonDProbability, NonDAdvMeanValue, andNonDPCE.� Parameterestimation:aGauss-Newton leastsquaressolver is providedaspartof SNLLOptimizer.� Designof experiments:DACEIterator inheritsdirectly from DakotaIterator. NonDProbability from
theuncertaintyquantification branchcanalsobeusedfor this purpose.� Parameterstudies:ParamStudyinherits directly from DakotaIterator.

1.2.3 Models

Classhierarchy: DakotaModel.

Themodelclassesareresponsiblefor mapping variablesinto responseswhenaniteratormakesa function
evaluation request.Thereareseveral typesof models, somesupporting sub-iterators andsub-modelsfor
enabling layeredandnestedrelationships. Whensub-modelsareused,they maybeof arbitrarytypesothat
a variety of recursionsaresupported.

� SingleModel: variablesaremapped into responsesusinga single DakotaInterfaceobject. No sub-
iteratorsor sub-modelsareused.� LayeredModel: variables aremapped into responsesusingan approximation. The approximation
is built and/or correctedusingdatafrom a sub-model (the truth model)and the datamay be ob-
tainedusingasub-iterator(adesignof experimentsiterator). LayeredModelhastwo derived classes:
SurrLayeredModel for datafit surrogatesandHierLayeredModel for hierarchical modelsof varying
fidelity. Therelationshipof thesub-iteratorsandsub-modelsis consideredto be”layered” sincethey
arenot usedin theresponseevaluation for thetop level model,but rather usedin separatebuild and
correctionsteps.� NestedModel: variables are mapped into responses using a combination of an optional
DakotaInterfaceanda sub-iterator/sub-modelpair. The relationship of the sub-iterators andsub-
models is consideredto be ”nested”sincethey areexecuted on every evaluation of the top level
model aspartof theresponsecomputation.

1.2.4 Variables

Classhierarchy: DakotaVariables.

The DakotaVariablesclasshierarchy manages design,uncertain, andstatevariable typesfor continuous
anddiscretedomain types.This hierarchy is specializedaccording to variousviewsof thedata.

� FundamentalVariables: variableanddomaintype distinctionsareretained,i.e. separatearraysfor
design,uncertain, andstatevariables typesandfor continuousanddiscretedomains.� AllVariables: variabletypesarecombinedanddomaintypedistinctionis retained, i.e. design,uncer-
tain,andstatevariable typescombinedinto a singlecontinuousvariablesarrayanda singlediscrete
variablesarray.� MergedVariables: variabletypedistinctionis retainedanddomain typesarecombined,i.e. contin-
uous anddiscretevariables merged into continuousarraysfor design,uncertain, andstatevariable
types.� AllMergedVariables: variable and domaintypesare combined, i.e. design,uncertain, and state
variable typescombined (all) andcontinuousanddiscretedomaintypescombined (merged). The
resultis a singlearrayof continuousvariables.
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12 DAK OTA DevelopersManual

The DakotaVarConstraintshierarchy contains the samespecializationsfor managing linear and bound
constraints on the variables(seeFundamentalVarConstraints, AllVarConstraints, MergedVarConstraints,
AllMergedVarConstraints).

1.2.5 Interfaces

Classhierarchy: DakotaInterface.

Interfacesprovide accessto simulationcodesor, conversely, approximations basedon simulationcode
data.In thesimulationcase,anApplicationInterfaceis used.ApplicationInterfaceis specializedaccording
to thesimulationinvocationmechanism, for which thefollowing nonintrusiveapproaches

� SysCallApplicInterface: the simulationis invoked usinga systemcall (the C function system()).
Asynchronous invocation utilizesabackground systemcall. Utilizes the SysCallAnalysisCodeclass
to definesyntaxfor input filter, analysiscode,output filter, or combined spawning, which in turn
utilize theCommandShelloverloadedoperatordefinitions.� ForkApplicInterface: thesimulationis invokedusinga fork (thefork/exec/wait family of functions).
Asynchronous invocation utilizesanonblockingfork. Utilizes the ForkAnalysisCodeclassfor lower
level fork operations.� XMLApplicInterface: thesimulationis invokedusinganXML packet passedacrossa socket com-
munication.Thiscapabilityis experimentalandstill underdevelopment.

andthefollowing semi-intrusiveapproach

� DirectFnApplicInterface: thesimulationis linkedinto theDAKOTA executableandis invokedusing
a procedurecall. Asynchronous invocation utilizes a nonblocking thread(capability not yet avail-
able).

aresupported. Schedulingof jobs for asynchronous local, messagepassing,andhybrid parallelismap-
proachesis performedin theApplicationInterfaceclass,with job initiation andjob capturespecificsimple-
mentedin thederivedclasses.

In the approximationcase,global, multipoint, or local approximations to simulationcoderesponsedata
canbebuilt andusedassurrogatesfor theactual,expensive simulation.Theinterfaceclassproviding this
capabilityis

� ApproximationInterface: builds an approximation using data from a truth model and then em-
ploys the approximation for mapping variablesto responses. This classcontainsan array of
DakotaApproximation objects, one per responsefunction, which allows mixing of approxima-
tion types(usingthe DakotaApproximation derived classes:ANNSurf, KrigingSurf, MARSSurf,
RespSurf, HermiteSurf, andTaylorSurf).

1.2.6 Responses

Class:DakotaResponse.

Responsesprovideanabstractdatarepresentationof responsefunctions,theirgradients,andtheirHessians
whichcanbeinterpretedasanobjectivefunctionandconstraints (optimizationdataset),residualfunctions
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1.3RelatedComponents 13

(leastsquares dataset),or genericresponsefunctions (uncertainty andparameter studydatasets). This
classis not currently partof a classhierarchy, sincetheabstractionhasbeensufficiently general andhas
not requiredspecialization.

1.3 RelatedComponents

A varietyof servicesareprovidedin DAKOTA for parallelcomputing, failurecapturing, restart,graphics,
etc. In addition, the execution of function evaluationsis a corecomponentof DAKOTA involving sev-
eralclasshierarchies.An overview of theclassesandmember functions involvedin performingfunction
evaluationsis includedbelow.

1.3.1 Services

� Multilevel parallelcomputing: DAKOTA supports up to 4 nestedlevels of parallelism:a strategy
canmanageconcurrent iterators,eachof which managesconcurrent function evaluations,eachof
which contains concurrent analysesexecuting on multiple processors. Partitioning of theselevels
with MPI communicators is managed in ParallelLibrary andscheduling routines for the levels are
partof ConcurrentStrategy, ApplicationInterface, andForkApplicInterface.

� Parsing: DAKOTA employs the Input Deck Reader(IDR) parserto retrieve information from
user input files. Parsing options are processedin CommandLineHandler and parsing oc-
curs in main.C. IDR populates data within the ProblemDescDB support class, which main-
tains the strategy specification and lists of DataMethod, DataVariables, DataInterface, and
DataResponsesspecifications.Instructions for modifying the parsing subsystemaredescribedin
Instructionsfor Modifying DAKOTA’s Input Specification.

� Failure capturing: Simulationfailurescan be trappedand managed using exception handling in
ApplicationInterfaceandits derivedclasses.

� Restart: DAKOTA maintainsa record of all function evaluations both in memory (for capturing
any duplication) and on the file system(for restartingruns). Restartoptions are processedin
CommandLineHandler, restartfile managementoccursin main.C, andrestartfile insertionsoccur
in ApplicationInterface. Thedakota restartutil executable, built from restartutil.C, providesa va-
riety of servicesfor interrogating, converting,repairing, concatenating,andpost-processingrestart
files.

� Memory management:DAKOTA employs the techniquesof referencecounting andrepresentation
sharingthroughtheuseof letter-envelopeandhandle-bodyidioms(Coplien,”AdvancedC++”). The
former idiom providesfor memory efficiency andenhanced polymorphismin thefollowing classhi-
erarchies: DakotaStrategy, DakotaIterator, DakotaModel, DakotaVariables, DakotaVarConstraints,
DakotaInterface, and DakotaApproximation. The latter idiom provides for memoryefficiency in
heavily usedclasseswhich do not involve a classhierarchy. Currently, only the DakotaResponse
classusesthis idiom.

� Graphics: DAKOTA provides2D graphics usingMotif widgetsand3D graphicsfrom thePLPLOT
package. Graphicsdatacanalsobe catalogued in a tabular datafile for post-processingwith 3rd
party tools such as Matlab, Tecplot, etc. All of thesecapabilitiesare encapsulated within the
DakotaGraphicsclass.
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14 DAK OTA DevelopersManual

1.3.2 Performing function evaluations

Performing function evaluationsis oneof themostcritical functionsof theDAKOTA software.It canalso
beoneof themostcomplicated,asavarietyof scheduling approachesandparallelismlevelsaresupported.
This complexity manifestsitself in thecodethrough a seriesof cascadedmemberfunctions,from thetop
levelmodel evaluationfunctions,throughvariousscheduling routines,to thelow leveldetailsof performing
a systemcall, fork, or directfunction invocation.This sectionprovidesanoverview of theprimaryclasses
andmember functions involved.

For a synchronous (i.e., blocking) mapping of parameters to responses, an iterator invokes
DakotaModel::compute response() to perform a function evaluation. This function is all that is seenfrom
theiteratorlevel, asunderlying complexitiesareisolated.Thebinding of this top level functionwith lower
level functionsis asfollows:

� DakotaModel::compute response() utilizes DakotaModel::derived compute response() for portions
of theresponsecomputationspecificto derivedmodelclasses.� DakotaModel::derived compute response() directlyor indirectly invokesDakotaInterface::map().� DakotaInterface::map() utilizes ApplicationInterface::derived map() for portions of the mapping
specificto derivedapplication interface classes.

For an asynchronous (i.e., nonblocking) mapping of parameters to responses,an iterator invokes
DakotaModel::asynchcompute response() multiple times to queue asynchronous jobs and then invokes
eitherDakotaModel::synchronize() or DakotaModel::synchronize nowait() to schedulethequeuedjobsin
blocking or nonblocking fashion.Again, thesefunctionsareall that is seenfrom theiteratorlevel, asun-
derlying complexitiesareisolated.Thebinding of thesetop level functionswith lower level functionsis as
follows:

� DakotaModel::asynchcompute response() utilizesDakotaModel::derived asynchcompute response()
for portions of theresponsecomputationspecificto derived model classes.� This derived model classfunction directly or indirectly invokes DakotaInterface::map() in asyn-
chronousmode, whichaddsthejob to a scheduling queue.� DakotaModel::synchronize() or DakotaModel::synchronizenowait() utilize
DakotaModel::derived synchronize() or DakotaModel::derived synchronizenowait() for por-
tionsof thescheduling processspecificto derived model classes.� Thesederived model class functions directly or indirectly invoke DakotaInterface::synch() or
DakotaInterface::synch nowait().� For application interfaces,theseinterfacesynchronization functionsareresponsible for performing
evaluation schedulingin oneof thefollowing modes:

– asynchronous local mode (using ApplicationInterface::asynchronous local evaluations() or
ApplicationInterface::asynchronous local evaluationsnowait())

– message passing mode (using ApplicationInterface::self scheduleevaluations()
or ApplicationInterface::staticscheduleevaluations() on the itera-
tor master and ApplicationInterface::serve evaluations synch() or
ApplicationInterface::serve evaluationspeer() on theservers)

– hybrid mode (using ApplicationInterface::selfschedule evaluations() or
ApplicationInterface::staticscheduleevaluations() on the iterator master and
ApplicationInterface::serve evaluationsasynch() on theservers)

� These scheduling functions utilize ApplicationInterface::derived map() and
ApplicationInterface::derived mapasynch() for portions of asynchronous job launching spe-
cific to derived application interface classes,as well as ApplicationInterface::derived synch()
andApplicationInterface::derived synchnowait() for portions of job capturing specificto derived
application interfaceclasses.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



1.4Additional Resources 15

This covers the parallelismlevel of concurrent function evaluations servingan iterator. For the par-
allelism level of concurrent analysesserving a function evaluation, similar schedulers are involved
(ForkApplicInterface::synchronous local analyses(), ForkApplicInterface::asynchronous local analyses(),
ApplicationInterface::selfscheduleanalyses(), ApplicationInterface::serve analysessynch(),
ForkApplicInterface::serve analysesasynch()) to support synchronous local, asynchronous local,
messagepassing,andhybrid modes.Not all of theschedulersareelevatedto the ApplicationInterfacelevel
sincethe systemcall anddirect function interfacesdo not yet support nonblocking local analyses(and
therefore support synchronous local andmessagepassingmodes, but not asynchronouslocal or hybrid
modes). Fork interfaces,however, support all modesof analysisparallelism.

1.4 Additi onal Resources

Additional development resources include:

� RecommendedPracticesfor DAKOTA Development� Instructionsfor Modifying DAKOTA’s Input Specification� Project web pages are maintained at http://endo.sandia.gov/DAKOTA
with software specifics and documentation pointers provided at
http://endo.sandia.gov/DAKOTA/software.html , anda list of publicationsprovided
athttp://endo.sandia.gov/DAKOTA/references.html
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Chapter 2

DAKOTA Hierar chical Index

2.1 DAKOTA ClassHierar chy

This inheritance list is sortedroughly, but notcompletely, alphabetically:

AnalysisCode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

ForkAnalysisCode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
SysCallAnalysisCode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330

BaseConstructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
CommandShell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
CtelRegexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
DakotaApproximation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

ANNSurf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
HermiteSurf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
KrigingSurf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
MARSSurf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236
RespSurf. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
TaylorSurf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334

DakotaArray� T � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
DakotaBaseVector � T � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

DakotaVector � T � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

DakotaBaseVector � DakotaBaseVector� T ��� . . . . . . . . . . . . . . . . . . . . . . . . . 90

DakotaMatrix� T � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

DakotaBiStream. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
DakotaBoStream . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
DakotaGraphics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
DakotaInterface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

ApplicationInterface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
DirectFnApplicInterface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
ForkApplicInterface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
SysCallApplicInterface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

ApproximationInterface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

DakotaIterator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

DACEIterator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
DakotaNonD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

NonDAdvMeanValue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
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NonDPCE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264
NonDProbability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
NonDSampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271

DakotaOptimizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
CONMINOptimizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
DOTOptimizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
NPSOLOptimizer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275
SGOPTOptimizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306
SNLLOptimizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312

ParamStudy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
DakotaList� T � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
DakotaModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

LayeredModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232
HierLayeredModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
SurrLayeredModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

NestedModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
SingleModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310

DakotaResponse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
DakotaResponseRep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
DakotaStrategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

BranchBndStrategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
ConcurrentStrategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
MultilevelOptStrategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245
NonDOptStrategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262
SingleMethodStrategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309
SurrBasedOptStrategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

DakotaString . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
DakotaVarConstraints. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

AllMergedVarConstraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
AllVarConstraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
FundamentalVarConstraints. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
MergedVarConstraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

DakotaVariables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
AllMergedVariables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
AllVariables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
FundamentalVariables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208
MergedVariables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

DataInterface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
DataMethod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
DataResponses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
DataVariables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
ErrorTable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198
FunctionCompare� T � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204
GetLongOpt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212

CommandLineHandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
KrigApprox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
NoDBBaseConstructor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254
ParallelLibrary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279
ParamResponsePair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288
ProblemDescDB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295
SGOPTApplication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303
SortCompare� T � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



2.1DAK OTA ClassHierarchy 19

SurrogateDataPoint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328
VariablesUtil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

AllMergedVarConstraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
AllMergedVariables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
AllVarConstraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
AllVariables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
FundamentalVariables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208
MergedVarConstraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238
MergedVariables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
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Chapter 3

DAKOTA Compound Index

3.1 DAKOTA Compound List

Herearetheclasses,structs,unionsandinterfaceswith brief descriptions:

AllMergedVarConstraints (Derivedclasswithin theDakotaVarConstraintshierarchy whichcom-
binestheall andmergeddataviews) . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

AllMergedVariables(Derivedclasswithin theDakotaVariableshierarchywhichcombinestheall
andmergeddataviews) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

AllVarConstraints (Derivedclasswithin theDakotaVarConstraintshierarchy which employs the
all dataview) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

AllVariables(Derivedclasswithin theDakotaVariableshierarchy whichemploys theall dataview) 39
AnalysisCode (Base class providing common functionality for derived classes

(SysCallAnalysisCodeand ForkAnalysisCode) which spawn separateprocesses
for managing simulations) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

ANNSurf (Derivedapproximationclassfor artificial neuralnetworks) . . . . . . . . . . . . . . 46
ApplicationInterface (Derivedclasswithin theinterfaceclasshierarchy for supporting interfaces

to simulationcodes). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
ApproximationInterface (Derived classwithin the interfaceclasshierarchy for supporting ap-

proximations to simulation-basedresults) . . . . . . . . . . . . . . . . . . . . . . . . 58
BaseConstructor(Dummystructfor overloading letter-envelopeconstructors) . . . . . . . . . . 61
BranchBndStrategy (Strategy for mixedintegernonlinearprogrammingusingthePICOparallel

branchandboundengine). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
CommandLineHandler (Utility classfor managing commandline inputsto DAKOTA) . . . . . . 64
CommandShell (Utility classwhich definesconvenienceoperatorsfor spawning processeswith

systemcalls). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
ConcurrentStrategy (Strategy for multi-startiterationor paretosetoptimization) . . . . . . . . . 67
CONMINOptimizer(Wrapperclassfor theCONMIN optimizationlibrary) . . . . . . . . . . . 69
CtelRegexp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
DACEIterator (Wrapperclassfor theDDACEdesignof experimentslibrary) . . . . . . . . . . . 78
DakotaApproximation (Baseclassfor theapproximationclasshierarchy) . . . . . . . . . . . . . 82
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Chapter 4

DAKOTA File Index

4.1 DAKOTA File List

Hereis a list of all documentedfiles with brief descriptions:

keywordtable.C(File containing keywordsfor thestrategy, method, variables, interface,andre-
sponsesinput specificationsfrom dakota.input.spec) . . . . . . . . . . . . . . . . . . 339

main.C(File containing themainprogramfor DAKOTA) . . . . . . . . . . . . . . . . . . . . . 340
restartutil.C (File containing theDAKOTA restartutility mainprogram) . . . . . . . . . . . . . 342
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Chapter 5

DAKOTA PageIndex

5.1 DAKOTA RelatedPages

Hereis a list of all relateddocumentationpages:

RecommendedPracticesfor DAKOTA Development . . . . . . . . . . . . . . . . . . . . . . . 345
Instructionsfor Modifying DAKOTA’s Input Specification . . . . . . . . . . . . . . . . . . . . 349
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Chapter 6

DAKOTA ClassDocumentation

6.1 AllMer gedVarConstraints ClassReference

Derivedclasswithin theDakotaVarConstraintshierarchy whichcombinestheall andmerged dataviews.

#include � AllMergedVarConstraints.H �
Inheritancediagramfor AllMergedVarConstraints::

AllMergedVarConstraints

DakotaVarConstraints VariablesUtil

Public Methods

� AllMergedVarConstraints(const ProblemDescDB&problem db)

constructor.

� � AllMergedVarConstraints()

destructor.

� constDakotaRealVector& continuous lower bounds () const

returntheactivecontinuousvariable lower bounds.

� void continuous lower bounds (const DakotaRealVector&c l bnds)

settheactivecontinuousvariablelower bounds.

� constDakotaRealVector& continuousupper bounds () const

returntheactivecontinuousvariable upperbounds.

� void continuousupperbounds (const DakotaRealVector&c u bnds)
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settheactivecontinuousvariableupperbounds.

� constDakotaIntVector& discretelower bounds () const

returntheactivediscretevariablelower bounds.

� void discretelower bounds (const DakotaIntVector&d l bnds)

settheactivediscretevariablelower bounds.

� constDakotaIntVector& discreteupperbounds () const

returntheactivediscretevariableupperbounds.

� void discreteupperbounds (const DakotaIntVector&d u bnds)

settheactivediscretevariableupperbounds.

� void write (ostream&s) const

write a variableconstraintsobjectto an ostream.

� void read(istream&s)

reada variableconstraintsobjectfroman istream.

PrivateAttrib utes

� DakotaRealVectorallMergedLowerBnds

a continuouslower boundsarray combining design,uncertain,andstatevariable typesand merging con-
tinuousanddiscretedomains.Theorder is continuous design,discretedesign,uncertain,continuousstate,
anddiscretestate.

� DakotaRealVectorallMergedUpperBnds

a continuousupperboundsarray combiningdesign,uncertain,andstatevariable typesandmerging con-
tinuousanddiscretedomains.Theorder is continuous design,discretedesign,uncertain,continuousstate,
anddiscretestate.

� DakotaIntVectoremptyIntVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

6.1.1 DetailedDescription

Derivedclasswithin theDakotaVarConstraintshierarchy whichcombinestheall andmerged dataviews.

Derivedvariableconstraints classestake differentviews of thedesign,uncertain,andstatevariabletypes
andthecontinuousanddiscretedomain types.TheAllMergedVarConstraints derivedclasscombinesde-
sign, uncertain, andstatevariable types(all) andcontinuousanddiscretedomaintypes(merged). The
result is a singlecontinuouslower boundsarray (allMergedLowerBnds)anda singlecontinuousupper
boundsarray(allMergedUpperBnds).No iterators/strategies currently usethis approach; it is includedfor
completenessandfuture capability .

6.1.2 Constructor & Destructor Documentation
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6.1AllMer gedVarConstraints ClassReference 31

6.1.2.1 AllMer gedVarConstraints::AllMer gedVarConstraints (const ProblemDescDB&
problemdb)

constructor.

Extractfundamentalvariable boundsandcombine theminto allMergedLowerBnds andallMergedUpper-
Bndsusingutilities from VariablesUtil.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� AllMergedVarConstraints.H� AllMergedVarConstraints.C
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6.2 AllMer gedVariablesClassReference

Derivedclasswithin theDakotaVariableshierarchywhichcombinestheall andmergeddataviews.

#include � AllMergedVariables.H �
Inheritancediagramfor AllMergedVariables::

AllMergedVariables

DakotaVariables VariablesUtil

Public Methods

� AllMergedVariables()

defaultconstructor.

� AllMergedVariables(constProblemDescDB&problem db)

standard constructor.

� � AllMergedVariables()

destructor.

� size t tv () const

Returnstotal numberof vars.

� size t cv () const

Returnsnumberof activecontinuous vars.

� size t dv () const

Returnsnumberof activediscretevars.

� constDakotaRealVector& continuousvariables() const

returntheactivecontinuousvariables.

� void continuousvariables(const DakotaRealVector&c vars)

settheactivecontinuousvariables.

� constDakotaIntVector& discretevariables() const

returntheactivediscretevariables.

� void discretevariables(const DakotaIntVector&d vars)

settheactivediscretevariables.

� constDakotaStringArray & continuousvariablelabels() const
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returntheactivecontinuousvariable labels.

� void continuousvariablelabels(constDakotaStringArray&cv labels)

settheactivecontinuousvariablelabels.

� constDakotaStringArray & discretevariablelabels() const

returntheactivediscretevariablelabels.

� void discretevariablelabels(const DakotaStringArray&dv labels)

settheactivediscretevariablelabels.

� constDakotaRealVector& inactive continuousvariables () const

returntheinactivecontinuous variables.

� void inactive continuousvariables (constDakotaRealVector &i c vars)

settheinactivecontinuous variables.

� constDakotaIntVector& inactive discretevariables () const

returntheinactivediscretevariables.

� void inactive discretevariables(constDakotaIntVector&i d vars)

settheinactivediscretevariables.

� size t acv() const

returnstotal number of continuousvars.

� size t adv() const

returnstotal number of discretevars.

� DakotaRealVectorall continuousvariables () const

returnsa singlearray with all continuousvariables.

� DakotaIntVectorall discretevariables() const

returnsa singlearray with all discretevariables.

� void read(istream&s)

reada variablesobjectfroman istream.

� void write (ostream&s) const

write a variablesobjectto an ostream.

� void readannotated(istream&s)

reada variablesobjectin annotatedformatfroman istream.

� void write annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream.

� void read(DakotaBiStream&s)

reada variablesobjectfromthebinary restartstream.
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� void write (DakotaBoStream&s) const

write a variablesobjectto thebinary restartstream.

� void read(UnPackBuffer &s)

reada variablesobjectfroma packedMPI buffer.

� void write (PackBuffer &s) const

write a variablesobjectto a packedMPI buffer.

PrivateMethods

� void copy rep(constDakotaVariables � vars rep)

Usedbycopy() to copythecontentsof a letterclass.

PrivateAttrib utes

� DakotaRealVectorallMergedVars

a continuous array combiningdesign,uncertain, and statevariable typesand merging continuous and
discretedomains.Theorder is continuousdesign,discretedesign, uncertain, continuousstate, anddiscrete
state.

� DakotaStringArray allMergedLabels

an array containinglabelsfor continuousdesign,discretedesign, uncertain,continuous state, anddiscrete
statevariables.

� DakotaRealVectoremptyRealVector

an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� DakotaIntVectoremptyIntVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� DakotaStringArray emptyStringArray

an emptylabel array returnedin get functionswhenthere are no variablescorrespondingto therequest.

Friends

� int operator==(const AllMergedVariables&vars1, constAllMergedVariables&vars2)

equalityoperator.

6.2.1 DetailedDescription

Derivedclasswithin theDakotaVariableshierarchywhichcombinestheall andmergeddataviews.

Derived variables classestake different views of the design,uncertain, andstatevariabletypesand the
continuousanddiscretedomaintypes.TheAllMergedVariablesderived classcombinesdesign,uncertain,
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andstatevariabletypes(all) andcontinuousanddiscretedomaintypes(merged). The result is a single
arrayof continuousvariables (allMergedVars). No iterators/strategies currently usethis approach; it is
included for completenessandfuture capability.

6.2.2 Constructor & Destructor Documentation

6.2.2.1 AllMer gedVariables::AllMer gedVariables(const ProblemDescDB& problemdb)

standardconstructor.

Extractfundamentalvariable typesandlabelsandcombine theminto allMergedVarsandallMergedLabels
usingutilities from VariablesUtil.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� AllMergedVariables.H� AllMergedVariables.C
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6.3 AllVarConstraints ClassReference

Derivedclasswithin theDakotaVarConstraintshierarchy whichemploys theall dataview.

#include � AllVarConstraints.H �
Inheritancediagramfor AllVarConstraints::

AllVarConstraints

DakotaVarConstraints VariablesUtil

Public Methods

� AllVarConstraints (constProblemDescDB&problem db)

constructor.

� � AllVarConstraints ()

destructor.

� constDakotaRealVector& continuous lower bounds () const

returntheactivecontinuousvariable lower bounds.

� void continuous lower bounds (const DakotaRealVector&c l bnds)

settheactivecontinuousvariablelower bounds.

� constDakotaRealVector& continuousupper bounds () const

returntheactivecontinuousvariable upperbounds.

� void continuousupperbounds (const DakotaRealVector&c u bnds)

settheactivecontinuousvariableupperbounds.

� constDakotaIntVector& discretelower bounds () const

returntheactivediscretevariablelower bounds.

� void discretelower bounds (const DakotaIntVector&d l bnds)

settheactivediscretevariablelower bounds.

� constDakotaIntVector& discreteupperbounds () const

returntheactivediscretevariableupperbounds.

� void discreteupperbounds (const DakotaIntVector&d u bnds)

settheactivediscretevariableupperbounds.

� void write (ostream&s) const
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write a variableconstraintsobjectto an ostream.

� void read(istream&s)

reada variableconstraintsobjectfroman istream.

PrivateAttrib utes

� DakotaRealVectorallContinuousLowerBnds

a continuous lower boundsarray combiningcontinuous design,uncertain,and continuousstatevariable
types(all view).

� DakotaRealVectorallContinuousUpperBnds

a continuous upperbounds array combiningcontinuous design,uncertain,and continuous statevariable
types(all view).

� DakotaIntVectorallDiscreteLowerBnds

a discretelower boundsarray combiningdiscretedesignanddiscretestatevariabletypes(all view).

� DakotaIntVectorallDiscreteUpperBnds

a discreteupper boundsarray combiningdiscretedesignanddiscretestatevariabletypes(all view).

� size t numCDV

numberof continuousdesignvariables.

� size t numDDV

numberof discretedesignvariables.

� size t numUV

numberof uncertainvariables.

� size t numCSV

numberof continuousstatevariables.

� size t numDSV

numberof discretestatevariables.

6.3.1 DetailedDescription

Derivedclasswithin theDakotaVarConstraintshierarchy whichemploys theall dataview.

Derivedvariableconstraints classestake differentviews of thedesign,uncertain,andstatevariabletypes
andthecontinuousanddiscretedomaintypes.TheAllVarConstraintsderivedclasscombinesdesign,un-
certain,andstatevariabletypesbut separatescontinuousanddiscretedomaintypes.Theresultis combined
continuous bounds arrays(allContinuousLowerBnds, allContinuousUpperBnds) and combined discrete
boundsarrays(allDiscreteLowerBnds,allDiscreteUpperBnds).ParameterandDACEstudiescurrently use
this approach(seeDakotaVariables::getvariables(problem db) for variablestypeselection;variablestype
is passedto theDakotaVarConstraintsconstructor in DakotaModel).
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6.3.2 Constructor & Destructor Documentation

6.3.2.1 AllVarConstraints::A llVarConstraints (const ProblemDescDB& problemdb)

constructor.

Extract fundamental lower and upper bounds and combine them into allContinuousLowerBnds,
allContinuousUpperBnds, allDiscreteLowerBnds, and allDiscreteUpperBnds using utilities from
VariablesUtil.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� AllVarConstraints.H� AllVarConstraints.C
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6.4 AllVariablesClassReference

Derivedclasswithin theDakotaVariableshierarchywhichemploys theall dataview.

#include � AllVariables.H �
Inheritancediagramfor AllVariables::

AllVariables

DakotaVariables VariablesUtil

Public Methods

� AllVariables()

defaultconstructor.

� AllVariables(const ProblemDescDB&problemdb)

standard constructor.

� � AllVariables()

destructor.

� size t tv () const

Returnstotal numberof vars.

� size t cv () const

Returnsnumberof activecontinuous vars.

� size t dv () const

Returnsnumberof activediscretevars.

� constDakotaRealVector& continuousvariables() const

returntheactivecontinuousvariables.

� void continuousvariables(const DakotaRealVector&c vars)

settheactivecontinuousvariables.

� constDakotaIntVector& discretevariables() const

returntheactivediscretevariables.

� void discretevariables(const DakotaIntVector&d vars)

settheactivediscretevariables.

� constDakotaStringArray & continuousvariablelabels() const
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returntheactivecontinuousvariable labels.

� void continuousvariablelabels(constDakotaStringArray&cv labels)

settheactivecontinuousvariablelabels.

� constDakotaStringArray & discretevariablelabels() const

returntheactivediscretevariablelabels.

� void discretevariablelabels(const DakotaStringArray&dv labels)

settheactivediscretevariablelabels.

� constDakotaRealVector& inactive continuousvariables () const

returntheinactivecontinuous variables.

� void inactive continuousvariables (constDakotaRealVector &i c vars)

settheinactivecontinuous variables.

� constDakotaIntVector& inactive discretevariables () const

returntheinactivediscretevariables.

� void inactive discretevariables(constDakotaIntVector&i d vars)

settheinactivediscretevariables.

� size t acv() const

returnstotal number of continuousvars.

� size t adv() const

returnstotal number of discretevars.

� DakotaRealVectorall continuousvariables () const

returnsa singlearray with all continuousvariables.

� DakotaIntVectorall discretevariables() const

returnsa singlearray with all discretevariables.

� void read(istream&s)

reada variablesobjectfroman istream.

� void write (ostream&s) const

write a variablesobjectto an ostream.

� void readannotated(istream&s)

reada variablesobjectin annotatedformatfroman istream.

� void write annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream.

� void read(DakotaBiStream&s)

reada variablesobjectfromthebinary restartstream.
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� void write (DakotaBoStream&s) const

write a variablesobjectto thebinary restartstream.

� void read(UnPackBuffer &s)

reada variablesobjectfroma packedMPI buffer.

� void write (PackBuffer &s) const

write a variablesobjectto a packedMPI buffer.

PrivateMethods

� void copy rep(constDakotaVariables � vars rep)

Usedbycopy() to copythecontentsof a letterclass.

PrivateAttrib utes

� DakotaRealVectorallContinuousVars

a continuousarray combiningcontinuousdesign,uncertain, andcontinuous statevariable types(all).

� DakotaIntVectorallDiscreteVars

a discretearray combiningdiscretedesignanddiscretestatevariabletypes(all).

� DakotaStringArray allContinuousLabels

a label array combiningcontinuousdesign, uncertain,andcontinuousstatevariabletypes(all).

� DakotaStringArray allDiscreteLabels

a label array combiningdiscretedesignanddiscretestatevariabletypes(all).

� DakotaRealVectoremptyRealVector

an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� DakotaIntVectoremptyIntVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� size t numCDV

numberof continuousdesignvariables.

� size t numDDV

numberof discretedesignvariables.

� size t numUV

numberof uncertainvariables.

� size t numCSV

numberof continuousstatevariables.

� size t numDSV

numberof discretestatevariables.
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Friends

� int operator==(const AllVariables&vars1,constAllVariables&vars2)

equalityoperator.

6.4.1 DetailedDescription

Derivedclasswithin theDakotaVariableshierarchywhichemploys theall dataview.

Derived variables classestake different views of the design,uncertain, andstatevariabletypesand the
continuousanddiscretedomaintypes.TheAllVariablesderivedclasscombinesdesign,uncertain,andstate
variable typesbutseparatescontinuousanddiscretedomain types.Theresultis asinglearrayof continuous
variables (allContinuousVars)anda single arrayof discretevariables(allDiscreteVars). Parameter and
DACEstudiescurrentlyusethis approach(seeDakotaVariables::getvariables(problem db)).

6.4.2 Constructor & Destructor Documentation

6.4.2.1 AllVariables::AllVariables (constProblemDescDB& problem db)

standardconstructor.

Extractfundamentalvariable typesandlabelsandcombine theminto allContinuousVars,allDiscreteVars,
allContinuousLabels,andallDiscreteLabelsusingutilities from VariablesUtil.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� AllVariables.H� AllVariables.C
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6.5 AnalysisCodeClassReference

Base class providing common functionality for derived classes (SysCallAnalysisCode and
ForkAnalysisCode) whichspawn separateprocessesfor managing simulations.

#include � AnalysisCode.H �
Inheritancediagramfor AnalysisCode::

AnalysisCode

ForkAnalysisCode SysCallAnalysisCode

Public Methods

� void definefilenames(const int id)

definemodifiedfilenamesfromuserinput by handling Unix tempfile andtagging options.

� void write parametersfile (constDakotaVariables&vars,constDakotaIntArray&asv, constint id)

write thevariablesandactivesetvectorobjectsto theparameters file in eitherstandard or aprepro format.

� void readresultsfile (DakotaResponse&response,const int id)

readtheresponseobjectfromtheresultsfile.

� constDakotaStringList & programnames() const

returnprogramNames.

� constDakotaString& input filter name() const

returniFil terName.

� constDakotaString& outputfilter name() const

returnoFilterName.

� constDakotaString& modifiedparametersfilename() const

returnmodifiedParamsFileName.

� constDakotaString& modifiedresultsfilename() const

returnmodifiedResFileName.

� constDakotaString& resultsfname(constint id) const

returntheentryin resultsFNameListcorrespondingto id.

� void quiet flag (constshortflag)

setquietFlag.
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� shortquiet flag () const

returnquietFlag.

ProtectedMethods

� AnalysisCode(constProblemDescDB&problem db)

constructor.

� virtual � AnalysisCode()

destructor.

ProtectedAttrib utes

� shortquietFlag

flag setby masterprocessorto quietoutputfromslaveprocessors.

� shortverboseFlag

flag for additionalanalysiscodeoutputif methodverbosityis set.

� shortfileTagFlag

flagstagging of parameter/resultsfiles.

� shortfileSaveFlag

flagsretentionof parameter/resultsfiles.

� shortapreproFlag

flagsuseof theAPREPRO (theSandia”A PREPROcessor”utility) formatfor parameterfiles.

� DakotaStringiFilterName

thenameof theinput filter (input filter userspecification).

� DakotaStringoFilterName

thenameof theoutput filter (output filter userspecification).

� DakotaStringList programNames

thenamesof theanalysiscodeprograms(analysisdrivers userspecification).

� size t numPrograms

thenumberof analysiscodeprograms(lengthof programNameslist).

� DakotaStringparametersFileName

thenameof theparameters file fromuserspecification.

� DakotaStringmodifiedParamsFileName

theparameters file nameactuallyused(modifiedwith tagging or tempfiles).

� DakotaStringresultsFileName
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thenameof theresultsfile fromuserspecification.

� DakotaStringmodifiedResFileName

theresultsfile nameactuallyused(modifiedwith tagging or tempfiles).

� DakotaStringList parametersFNameList

list of parameters file namesusedin spawningfunctionevaluations.

� DakotaStringList resultsFNameList

list of resultsfile namesusedin spawningfunctionevaluations.

� DakotaIntList fileNameKey

storesfunctionevaluationidentifiers to allow key-basedretrieval of file namesfromparametersFNameList
andresultsFNameList.

PrivateAttrib utes

� ParallelLibrary & parallelLib

referenceto theParallelLibrary object.Usedin define filenames().

6.5.1 DetailedDescription

Base class providing common functionality for derived classes (SysCallAnalysisCode and
ForkAnalysisCode) whichspawn separateprocessesfor managing simulations.

TheAnalysisCodeclasshierarchyprovidessimulationspawningservicesfor ApplicationInterfacederived
classesandalleviatestheseclassesof someof thespecificsof simulationcodemanagement.Thehierarchy
doesnotemploy theletter-envelopetechniquesincethe ApplicationInterfacederivedclassesinstantiatethe
appropriatederivedAnalysisCodeclassdirectly.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� AnalysisCode.H� AnalysisCode.C
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6.6 ANNSurf ClassReference

Derivedapproximationclassfor artificial neural networks.

#include � ANNSurf.H �
Inheritancediagramfor ANNSurf::

ANNSurf

DakotaApproximation

Public Methods

� ANNSurf (const ProblemDescDB&problem db)

constructor.

� � ANNSurf ()

destructor.

ProtectedMethods

� int required samples(int num vars)

returntheminimumnumberof samplesrequiredto build thederivedclassapproximationtypein numvars
dimensions.

� void find coefficients ()

calculatethedatafit coefficientsusingthecurrentPoints list of SurrogateDataPoints.

� Realget value(constDakotaRealVector &x)

retrievetheapproximate functionvaluefor a givenparametervector.

PrivateAttrib utes

� ANNApprox � annObject

pointerto theANNApprox object(seeVendorPackages/annfor classdeclaration).

6.6.1 DetailedDescription

Derivedapproximationclassfor artificial neural networks.
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The ANNSurf classusesa layered-perceptron artificial neuralnetwork. Unlike most neuralnetworks,
it doesnot employ a back-propagationapproach to training. Ratherit usesa direct training approach
developedby Prof. David Zimmerman of theUniversity of Houstonandmodifiedby Tom PaezandChris
O’Gorman of Sandia. It is morecomputationally efficient that back-propagation networks, but relative
accuracy canbeaconcern.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� ANNSurf.H� ANNSurf.C
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6.7 Appli cationInterface ClassReference

Derivedclasswithin theinterfaceclasshierarchyfor supporting interfacesto simulationcodes.

#include � ApplicationInterface.H �
Inheritancediagramfor ApplicationInterface::

ApplicationInterface

DakotaInterface

DirectFnApplicInterface ForkApplicInterface SysCallApplicInterface

ProtectedMethods

� ApplicationInterface(constProblemDescDB&problem db,constsize t &num fns)

constructor.

� � ApplicationInterface()

destructor.

� void init communicators(const DakotaIntArray &messagelengths, const int &max iterator -
concurrency)

allocatecommunicators for theevaluationandanalysisparallelismlevels.

� void free communicators()

deallocatecommunicators for theevaluation andanalysisparallelismlevels.

� int asynchlocal evaluation concurrency () const

returnasynchLocalEvalConcurrency.

� DakotaStringinterfacesynchronization () const

returninterfaceSynchronization.

� void map(constDakotaVariables&vars,constDakotaIntArray &asv, DakotaResponse&response,
constint asynchflag=0)

Providesa ”mapping” of variablesto responsesusing a simulation. Protecteddue to DakotaInterface
letter-envelopeidiom.

� void managefailure (const DakotaVariables&vars, constDakotaIntArray &asv, DakotaResponse
&response,int failed eval id)

managesa simulationfailure usingabort/retry/recover/continuation.

� constDakotaArray� DakotaResponse � & synch()
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executesa blocking schedule for asynchronousevaluationsin the beforeSynchPRPListqueue and returns
all jobs.

� constDakotaList� DakotaResponse � & synchnowait ()

executesa nonblocking schedulefor asynchronousevaluations in the beforeSynchPRPListqueue and re-
turnsa partial list of completedjobs.

� void serve evaluations ()

run on evaluationservers to servetheiterator master.

� void stopevaluation servers()

usedby theiterator masterto terminateevaluationservers.

� virtual void derived map (const DakotaVariables &vars, const DakotaIntArray &asv,
DakotaResponse&response,int fn eval id)=0

Called by map() and other functionsto executethe simulationin synchronous mode. Theportion of per-
formingan evaluationthat is specificto a derivedclass.

� virtual void derived mapasynch(constParamResponsePair &pair)=0

Calledby map() and other functionsto executethesimulationin asynchronousmode. Theportion of per-
formingan asynchronousevaluationthat is specificto a derivedclass.

� virtual void derived synch(DakotaList� ParamResponsePair � &prp list)=0

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversionwaitsfor at leastone
completion.

� virtual void derived synchnowait (DakotaList� ParamResponsePair � &prp list)=0

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversion is nonblocking and
will returnwithoutanycompletionsif noneare immediatelyavailable.

� virtual void clearbookkeeping ()

clears anybookkeepingin derivedclasses.

� void self scheduleanalyses()

blocking self-scheduleof all analyseswithin a functionevaluationusingmessage passing.

� void serve analysessynch()

servethemasteranalysisschedulerandmanage onesynchronousanalysisjob at a time.

� virtual int derived synchronous local analysis(constint &analysis id)=0

Executea particular analysis(identifiedby analysisid) synchronouslyon thelocal processor. Usedfor the
derivedclassspecificswithin ApplicationInterface::serveanalysessynch().

ProtectedAttrib utes

� ParallelLibrary & parallelLib

referenceto theParallelLibrary objectusedto manage MPI partitions for theconcurrentevaluations and
concurrentanalysesparallelismlevels.
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� shortevalMessagePass

flagsuseof message passingat thelevel of evaluationscheduling.

� shortanalysisMessagePass

flagsuseof message passingat thelevel of analysisscheduling.

� shortsuppressOutput

flag for suppressingoutputon slaveprocessors.

� int asynchLocalAnalysisConcurrency

limits thenumberof concurrent analysesin asynchronouslocal scheduling andspecifieshybridconcurrency
whenmessage passing.

� shortasynchLocalAnalysisFlag

flag for asynchronouslocal parallelismof analyses.

� int worldSize

sizeof MPI COMM WORLD.

� int iteratorCommSize

sizeof iteratorComm.

� int evalCommSize

sizeof evalComm.

� int analysisCommSize

sizeof analysisComm.

� int worldRank

processorrankwithin MPI COMM WORLD.

� int iteratorCommRank

processorrankwithin iteratorComm.

� int evalCommRank

processorrankwithin evalComm.

� int analysisCommRank

processorrankwithin analysisComm.

� int evalServerId

evaluationserveridentifier.

� int analysisServerId

analysisserveridentifier.

� shortevalDedMasterFlag

flag for dedicatedmasterpartitioning at thelevelof evaluationscheduling.
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� shortmultiProcAnalysisFlag

flag for multiprocessoranalysispartitions.

� DakotaStringList analysisDrivers

thesetof analyseswithin each functionevaluation(fromtheanalysisdrivers interfacespecification).

� int numAnalysisDrivers

lengthof analysisDrivers list.

� int numAnalysisServers

numberof analysisservers.

� MPI CommevalComm

intracommfor fn eval; partition of iteratorComm.

� MPI CommanalysisComm

intracommfor analysis;partition of evalComm.

� int lenVarsMessage

length of a PackBuffer containing a DakotaVariables object; computed in
DakotaModel::init communicators().

� int lenVarsASVMessage

lengthof a PackBuffer containing a DakotaVariablesobjectand an activesetvectorobject; computedin
DakotaModel::init communicators().

� int lenResponseMessage

length of a PackBuffer containing a DakotaResponse object; computed in
DakotaModel::init communicators().

� int lenPRPairMessage

length of a PackBuffer containing a ParamResponsePair object; computed in
DakotaModel::init communicators().

PrivateMethods

� int duplication detect(constDakotaVariables&vars,DakotaResponse&response,constint asynch-
flag)

checks data pairs and beforeSynchPRPListto seeif the current evaluationrequesthasalreadybeenper-
formedor queued.

� void self scheduleevaluations()

blocking self-schedule of all evaluations in beforeSynchPRPList using message passing; executeson
iteratorCommmaster.

� void static schedule evaluations()

blocking static scheduleof all evaluationsin beforeSynchPRPListusing message passing; executeson
iteratorCommmaster.

� void asynchronous local evaluations (DakotaList � ParamResponsePair � &prp list)
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performall jobsin prp list usingasynchronousapproacheson thelocal processor.

� void synchronous local evaluations (DakotaList � ParamResponsePair � &prp list)

performall jobsin prp list usingsynchronousapproacheson thelocal processor.

� void asynchronous local evaluations nowait (DakotaList � ParamResponsePair � &prp list)

launch new jobs in prp list asynchronously (if capacity is available), perform nonblocking query of all
runningjobs,andprocessanycompletedjobs.

� void serve evaluations synch()

servetheevaluationmessage passingschedulers andperformonesynchronousevaluationat a time.

� void serve evaluations asynch()

servetheevaluationmessage passingschedulers andmanage multipleasynchronousevaluations.

� void serve evaluations peer()

servetheevaluationmessage passingschedulers andperformonesynchronousevaluationat a timeaspart
of the1stpeer.

� constParamResponsePair & get sourcepair (const DakotaVariables&target vars)

conveniencefunctionfor the continuation approach in manage failure() for finding the nearestsuccessful
”source” evaluationto thefailed ”tar get”.

� void continuation (const DakotaVariables &target vars, const DakotaIntArray &asv,
DakotaResponse&response,constParamResponsePair &source pair, int failed eval id)

performsa 0th order continuation methodto stepfroma successful”source” evaluationto thefailed ”tar -
get”. Invokedbymanage failure() for failAction == ”continuation”.

PrivateAttrib utes

� int numEvalServers

numberof evaluationservers.

� int procsPerAnalysis

processors per analysisservers.

� DakotaStringevalScheduling

userspecificationof evaluationschedulingalgorithm(self, static,or no spec).Usedfor manualoverrides
of theauto-configure logic in ParallelLibrary::resolveinputs().

� DakotaStringanalysisScheduling

userspecification of analysisscheduling algorithm(self, static,or no spec).Usedfor manualoverridesof
theauto-configure logic in ParallelLibrary::resolveinputs().

� int asynchLocalEvalConcurrency

limits thenumberof concurrentevaluationsin asynchronouslocal schedulingandspecifieshybrid concur-
rencywhenmessage passing.

� DakotaStringinterfaceSynchronization

interfacesynchronizationspecification: synchronous (default)or asynchronous.
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� shortheaderFlag

usedby synch nowait to manage outputfrequency (sincethis functionmaybe called manytimesprior to
anycompletions).

� shortasvControl

usedby map to manage the user’s settingfor activesetvector control. 1 = on = modify the ASVeach
evaluationasappropriate(default);0 = off = ASVvaluesare staticsothat theuserneednot check themon
each evaluation.

� DakotaIntArray defaultASV

thestaticASVvaluesusedwhentheuserhasselectedasvControl = off.

� DakotaStringfailAction

mitigationactionfor captured simulationfailures: abort, retry, recover, or continuation.

� int failRetryLimit

limit on thenumberof retriesfor theretry failAction.

� DakotaRealVectorfailRecoveryFnVals

thedummyfunctionvaluesusedfor therecover failAction.

� DakotaIntList historyDuplicateIds

usedto bookkeepfnEvalIdof asynchronousevaluationswhich duplicatedata pairs evaluations.

� DakotaList� DakotaResponse � historyDuplicateResponses

usedto bookkeepresponseof asynchronousevaluationswhich duplicatedata pairs evaluations.

� DakotaIntList beforeSynchDuplicateIds

usedto bookkeepfnEvalIdof asynchronousevaluations which duplicate queued beforeSynchPRPList eval-
uations.

� DakotaSizetListbeforeSynchDuplicateIndices

usedto bookkeepbeforeSynchPRPListindex of asynchronousevaluationswhich duplicatequeuedbefore-
SynchPRPListevaluations.

� DakotaList� DakotaResponse � beforeSynchDuplicateResponses

usedto bookkeepresponse of asynchronousevaluationswhich duplicatequeued beforeSynchPRPListeval-
uations.

� DakotaIntList runningList

usedby asynchronous local nowaitto bookkeep which jobsare running.

� DakotaList� ParamResponsePair � beforeSynchPRPList

used to bookkeep vars/asv/responseof nonduplicate asynchronous evaluations. This is the queueof
jobs populated by asynchronous map() invocations which is later scheduledon a call to synch() or
synch nowait().
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6.7.1 DetailedDescription

Derivedclasswithin theinterfaceclasshierarchyfor supporting interfacesto simulationcodes.

ApplicationInterfaceprovides an interface classfor performing parameter to responsemappings using
simulationcode(s). It providescommon functionality for a number of derived classesandcontains the
majority of all of the scheduling algorithms in DAKOTA. The derived classesprovide the specificsfor
managing codeinvocationsusingsystemcalls,forks,directprocedurecalls,or XML oversockets.

6.7.2 Member Function Documentation

6.7.2.1 void ApplicationInterfa ce::map (const DakotaVariables & vars, constDakotaIntArray &
asv, DakotaResponse& response, constint asynch flag = 0) [protected, virtual]

Providesa”mapping” of variablesto responsesusingasimulation.Protecteddueto DakotaInterfaceletter-
envelopeidiom.

Thefunctionevaluator for application interfaces.Calledfrom derived compute response()andderived -
asynchcompute response() in derived DakotaModel classes.If asynchflag is not set,perform a blocking
evaluation (usingderived map()). If asynchflag is set,addthe job to thebeforeSynchPRPListqueuefor
execution by oneof theschedulerroutinesin synch() or synchnowait(). Duplicatefunction evaluationsare
detectedwith duplication detect().

Reimplementedfrom DakotaInterface.

6.7.2.2 const DakotaArray � DakotaResponse� & ApplicationInterfa ce::synch()
[protected, virtual]

executesa blocking schedulefor asynchronous evaluations in thebeforeSynchPRPListqueue andreturns
all jobs.

This function providesblocking synchronizationfor all casesof asynchronousevaluations, including the
localasynchronouscase(backgroundsystemcall, nonblockingfork, & multithreads),themessagepassing
case,andthehybrid case.Calledfrom derived synchronize()in derived DakotaModel classes.

Reimplementedfrom DakotaInterface.

6.7.2.3 const DakotaList � DakotaResponse� & ApplicationInterface::synch nowait ()
[protected, virtual]

executesa nonblocking schedulefor asynchronous evaluationsin thebeforeSynchPRPListqueue andre-
turnsapartiallist of completedjobs.

This functionwill eventually provide nonblocking synchronization for all casesof asynchronousevalua-
tions, however it currently supports only the local asynchronous casesincenonblocking messagepass-
ing schedulershave not yet beenimplemented. Called from derived synchronizenowait() in derived
DakotaModel classes.

Reimplementedfrom DakotaInterface.
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6.7.2.4 void ApplicationInterface::serve evaluations () [protected, virtual]

runonevaluation servers to servetheiteratormaster.

Invoked by the serve() function in derived DakotaModel classes. Passes control to
serve evaluationsasynch(), serve evaluations peer(), or serve evaluations synch() according to spec-
ified concurrency andself/staticscheduler configuration.

Reimplementedfrom DakotaInterface.

6.7.2.5 void ApplicationInterface::stop evaluation servers () [protected, virtual]

usedby theiteratormasterto terminate evaluation servers.

This codeis executedon theiteratorCommrank0 processorwheniterationon a particularmodel is com-
plete. It sendsa terminationsignal (tag = 0 insteadof a valid fn eval id) to eachof the slave analysis
servers. NOTE: This function is calledfrom theStrategy layerevenwhenin serialmode.Therefore,use
bothUSE MPI anditeratorCommSizeto provideappropriatefall throughbehavior.

Reimplementedfrom DakotaInterface.

6.7.2.6 void ApplicationInterface::self scheduleanalyses() [protected]

blocking self-schedule of all analyseswithin a functionevaluation usingmessagepassing.

This code is calledfrom derived classesto provide themasterportion of a master-slave algorithm for the
dynamic self-scheduling of analysesamongslave servers. It is patternedafter self schedule evaluations().
It performsno analyseslocally andmatcheseither serve analysessynch() or serve analysesasynch() on
theslave servers,depending on thevalueof asynchLocalAnalysisConcurrency. Self-scheduling approach
assignsjobs in 2 passes.The1stpassgiveseachserver thesamenumber of jobs(equal to asynchLocal-
AnalysisConcurrency). The2ndpassassignstheremaining jobsto slaveserversaspreviousjobsarecom-
pleted. Single-andmultilevel parallel useintra- andinter-communicators, respectively, for send/receive.
Specificsyntaxis encapsulatedwithin ParallelLibrary.

6.7.2.7 void ApplicationInterface::serve analysessynch() [protected]

serve themasteranalysisschedulerandmanage onesynchronousanalysisjob at a time.

This codeis called from derived classesto run synchronous analyseson slave processors.The slaves
receiverequests(blockingreceive),dolocalderived mapac’s,andreturncodes.This is donecontinuously
until a terminationsignalis receivedfrom themaster. It is patternedafter serve evaluationssynch().

6.7.2.8 int ApplicationInterface::duplication detect (const DakotaVariables & vars,
DakotaResponse& response, constint asynch flag) [private]

checksdatapairsandbeforeSynchPRPListto seeif the current evaluation requesthasalreadybeenper-
formedor queued.

Checkincoming evaluation request for duplication with content of datapairsandbeforeSynchPRPList.
If duplication is detected,returntrue,elsereturn false. Manage bookkeepingwith historyDuplicate and
beforeSynchDuplicatelists. Calledfrom map().
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6.7.2.9 void ApplicationInterface::self scheduleevaluations () [private]

blocking self-schedule of all evaluations in beforeSynchPRPListusing messagepassing;executes on
iteratorComm master.

Thiscodeis calledfrom synch() to provide themasterportionof a master-slavealgorithmfor thedynamic
self-scheduling of evaluationsamongslave servers. It performsno evaluations locally andmatches either
serve evaluationssynch() or serve evaluationsasynch() on the slave servers, dependingon the valueof
asynchLocalEvalConcurrency. Self-scheduling approachassignsjobsin 2 passes.The1stpassgiveseach
server the samenumber of jobs (equalto asynchLocalEvalConcurrency). The 2nd passassignsthe re-
mainingjobsto slave servers aspreviousjobsarecompleted.Single-andmultilevel parallel useintra-and
inter-communicators,respectively, for send/receive. Specificsyntaxis encapsulatedwithin ParallelLibrary.

6.7.2.10 void ApplicationInterfa ce::static scheduleevaluations () [private]

blocking static schedule of all evaluations in beforeSynchPRPListusingmessagepassing;executes on
iteratorComm master.

This code runson the iteratorCommRank0 processor(the iterator)andis calledfrom synch() in orderto
assigna staticschedule. It matchesserve evaluationspeer() for any otherprocessorswithin the1stevalu-
ationpartitionandserve evaluations synch()/serve evaluations asynch() for all otherevaluationpartitions
(dependingonasynchLocalEvalConcurrency). It performsfunctionevaluationslocally for its portion of the
staticschedule usingeitherasynchronouslocal evaluations() or synchronouslocal evaluations(). Single-
level andmultilevel paralleluseintra- andinter-communicators, respectively, for send/receive. Specific
syntaxis encapsulatedwithin ParallelLibrary. TheiteratorCommRank0 processorassignsthestaticsched-
ule sinceit is the only processorwith accessto beforeSynchPRPList(it runs the iteratorandcalls syn-
chronize). Thealternatedesignof eachpeerselectingits own jobsusingthemodulus operator would be
applicable if execution of this function (andthereforethejob list) weredistributed.

6.7.2.11 void ApplicationInterfa ce::asynchronous local evaluations (DakotaList �
ParamResponsePair � & prp list) [private]

perform all jobsin prp list usingasynchronous approacheson thelocal processor.

This function providesblocking synchronizationfor the local asynchcase(background systemcall, non-
blocking fork, or threads). It can be called from synch() for a complete local schedulingof all asyn-
chronous jobs or from static schedule evaluations() to perform a local portion of the total job set. It
usesthe derived mapasynch() to initiate asynchronous evaluations and derived synch() to capturecom-
pletedjobs, andmirrors the self scheduleevaluations() messagepassingscheduler asmuch aspossible
(derived synch() is modeled afterMPI Waitsome()).

6.7.2.12 void ApplicationInterface::synchronous local evaluations (DakotaList �
ParamResponsePair � & prp list) [private]

perform all jobsin prp list usingsynchronous approachesonthelocalprocessor.

This function providesblocking synchronizationfor the local synchronous case(foreground systemcall,
blocking fork, or procedurecall from derived map()). It is called from static schedule evaluations() to
perform a localportion of thetotal job set.
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6.7.2.13 void ApplicationInterfa ce::asynchronous local evaluations nowait ( DakotaList �
ParamResponsePair � & prp list) [private]

launchnew jobs in prp list asynchronously (if capacityis available),perform nonblocking query of all
running jobs,andprocessany completedjobs.

This function providesnonblocking synchronization for the local asynchcase(background systemcall,
nonblocking fork, or threads). It is calledfrom synchnowait() andpassedthe complete setof all asyn-
chronousjobs (beforeSynchPRPList). It usesderived mapasynch() to initiate asynchronous evaluations
andderived synchnowait() to capturecompletedjobsin nonblockingmode.It mirrorsanonblockingmes-
sagepassingscheduler asmuchaspossible(derived synchnowait() modeledafterMPI Testsome()).The
resultsof this functionarerawResponseListandcompletionList. SincerawResponseListis in noparticular
order, completionList mustbeusedasa key. It is assumedthatthe incoming prp list containsonly active
andnew jobs- i.e.,all completedjobsareclearedby synchnowait().

6.7.2.14 void ApplicationInterfa ce::serve evaluations synch() [private]

serve theevaluation messagepassingschedulers andperform onesynchronous evaluation ata time.

This codeis invokedby serve evaluations() to perform onesynchronous job at a time on eachslave/peer
server. The servers receive requests(blocking receive), do local synchronousmaps, and return re-
sults. This is done continuously until a termination signal is received from the master (sent via
stopevaluation servers()).

6.7.2.15 void ApplicationInterfa ce::serve evaluations asynch() [private]

serve theevaluation messagepassingschedulers andmanage multipleasynchronousevaluations.

This code is invoked by serve evaluations() to perform multiple asynchronous jobs on eachslave/peer
server. The servers test for any incoming jobs, launchany new jobs, processany completedjobs, and
returnany results. Eachof thesecomponents is nonblocking, although the server loop continuesuntil a
termination signalis receivedfromthemaster(sentvia stopevaluation servers()). In themaster-slavecase,
themastermaintains thecorrectnumberof jobsoneachslave. In thestaticschedulingcase,eachserver is
responsiblefor limiting concurrency (sincetheentirestaticscheduleis sentto thepeersat startup).

6.7.2.16 void ApplicationInterfa ce::serve evaluations peer () [private]

serve theevaluationmessagepassingschedulersandperform onesynchronousevaluationat a time aspart
of the1stpeer.

This codeis invoked by serve evaluations() to perform a synchronous evaluation in coordination with
the iteratorCommRank0 processor(the iterator)for staticschedules. The bcast()matches the bcast()in
synchronous local evaluations(), which is invokedby static schedule evaluations()).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� ApplicationInterface.H� ApplicationInterface.C
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6.8 ApproximationInterface ClassReference

Derived classwithin the interfaceclasshierarchy for supporting approximations to simulation-basedre-
sults.

#include � ApproximationInterface.H �
Inheritancediagramfor ApproximationInterface::

ApproximationInterface

DakotaInterface

Public Methods

� ApproximationInterface (ProblemDescDB&problemdb, const size t &num acv, const size -
t &num fns)

constructor.

� � ApproximationInterface()

destructor.

ProtectedMethods

� void map(constDakotaVariables&vars,constDakotaIntArray &asv, DakotaResponse&response,
constint asynchflag=0)

the function evaluator: providesan approximate ”mapping” from the variables to the responsesusing
functionSurfaces.

� int minimum samples() const

returnsminSamples.

� void build global approximation (DakotaIterator&dace iterator)

builds a global approximationfor useasa surrogate.

� void build local approximation (DakotaModel &actual model)

builds a local approximationfor useasa surrogate.

� void updateapproximation(const DakotaRealVector &x star, constDakotaResponse&response -
star)

updatesan existingglobal approximationwith new data.

� constDakotaArray � DakotaResponse � & synch()

recovers datafroma seriesof asynchronousevaluations(blocking).
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� constDakotaList� DakotaResponse � & synchnowait ()

recovers datafroma seriesof asynchronousevaluations(nonblocking).

PrivateAttrib utes

� DakotaString daceMethodPointer

string pointerto thedaceiterator specifiedby theuserin theglobal approximation specification.

� DakotaString actualInterfacePointer

string pointer to theactual interfacespecifiedby theuserin the local/multipointapproximationspecifica-
tions.

� DakotaArray� DakotaApproximation � functionSurfaces

list of approximations,oneper responsefunction.

� DakotaRealVectorapproxScale

vectorof approximationscalingsfroman externalfile.

� DakotaRealVectorapproxOffset

vectorof approximationoffsetsfroman externalfile.

� DakotaStringsampleReuse

userselectionof samplereusetype:all, region, or none(default).

� shortgraphicsFlag

controls 3D graphicsof approximation surfaces.

� int minSamples

theminimumnumberof samplesover all functionSurfaces.

� DakotaList� DakotaResponse � beforeSynchResponseList

bookkeeping list to catalogue responsesgenerated in map for use in synch() and synch nowait(). This
supportspseudo-asynchronousoperations (approximateresponsesall alwayscomputedsynchronously, but
asynchronousvirtual functionsare supportedthroughbookkeeping).

6.8.1 DetailedDescription

Derived classwithin the interfaceclasshierarchy for supporting approximations to simulation-basedre-
sults.

ApproximationInterface provides an interface class for building a set of global/local/multipoint ap-
proximations and performing approximate function evaluations using them. It contains a list of
DakotaApproximationobjects,onefor eachresponsefunction.

6.8.2 Member Data Documentation
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6.8.2.1 DakotaString ApproximationInterfa ce::daceMethodPointer [private]

stringpointer to thedaceiteratorspecifiedby theuserin theglobalapproximation specification.

This pointer is not used for building objects since this is managed in SurrLayeredModels. Its
use in ApproximationInterface is currently limited to flagging dace contributions to data sets in
build global approximation().

6.8.2.2 DakotaString ApproximationInterfa ce::actualInterfacePointer [private]

stringpointer to theactualinterfacespecifiedby theuserin thelocal/multipoint approximationspecifica-
tions.

This pointer is not usedfor building objects since this is managed in SurrLayeredModels. Its use in
ApproximationInterfaceis currently limited to headeroutput.

6.8.2.3 DakotaArray � DakotaApproximation � ApproximationInterfa ce::functionSurfaces
[private]

list of approximations,oneperresponsefunction.

This formulation allows theuseof mixedapproximations(i.e.,differentapproximationsusedfor different
responsefunctions),although theinputspecificationis notcurrentlygeneralenough to support it.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� ApproximationInterface.H� ApproximationInterface.C

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.9BaseConstructor Struct Reference 61

6.9 BaseConstructorStruct Reference

Dummystructfor overloading letter-envelope constructors.

#include � ProblemDescDB.H �

Public Methods

� BaseConstructor(int=0)

C++ structscanhaveconstructors.

6.9.1 DetailedDescription

Dummystructfor overloading letter-envelope constructors.

BaseConstructoris usedto overload theconstructor for the baseclassportion of letter objects. It avoids
infinite recursion (Coplienp.139) in the letter-envelopeidiom by preventingthe letter from instantiating
another envelope.Puttingthis structhere(ratherthanin a headerof a classthatusesit) avoidsproblems
with circulardependencies.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing file:

� ProblemDescDB.H
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6.10 BranchBndStrategy ClassReference

Strategy for mixedintegernonlinearprogrammingusingthePICOparallelbranchandboundengine.

#include � BranchBndStrategy.H �
Inheritancediagramfor BranchBndStrategy::

BranchBndStrategy

DakotaStrategy

Public Methods

� BranchBndStrategy (ProblemDescDB&problem db)

constructor.

� � BranchBndStrategy ()

destructor.

� void run strategy ()

Performsthebranch andboundstrategy by executingselectedIterator on userDefinedModelmultipletimes
in parallel for differentvariableboundswithin themodel.

PrivateAttrib utes

� DakotaModel userDefinedModel

themodelusedby theiterator.

� DakotaIterator selectedIterator

theiterator usedby BranchBndStrategy.

� int numIteratorServers

numberof concurrent iterator partitions.

� int numRootSamples

numberof samplesto performat theroot of thebranching structure.

� int numNodeSamples

numberof samplesto performat each nodeof thebranching structure.

� MPI CommpicoComm

MPI intracommunicator for PICOhubprocessors (strategy anditerator masters).
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� int picoCommRank

processorrankin picoComm.

� int picoCommSize

numberof processors in picoComm.

� int argC

dummyargumentcountpassed to pico classesin init(), readAll(),andreadAndBroadcast().

� char ��� argV

dummyargumentvectorpassedto pico classesin init(), readAll(), andreadAndBroadcast().

� DoubleVector picoLowerBnds

global lowerboundsfor merged continuous& discretedesignvariablespassedto PICO(copiedfromuser-
DefinedModel).

� DoubleVector picoUpperBnds

globalupper boundsfor merged continuous& discretedesignvariablespassedto PICO(copiedfromuser-
DefinedModel).

� IntVectorpicoListOfIntegers

key to thediscretevariableswhich havebeenrelaxedandmergedinto thecontinuousvariablesandbounds
arrays(indicesin thecombinedarrays).

6.10.1 DetailedDescription

Strategy for mixedintegernonlinearprogrammingusingthePICOparallelbranchandboundengine.

ThisstrategycombinesthePICObranchingenginewith nonlinearprogrammingoptimizersfromDAKOTA
(e.g.,DOT, NPSOL,OPT++) to solve mixed integer nonlinear programs. The discretevariables in the
problem mustsupport relaxation, i.e., they mustbeableto assumenonintegral valuesduringthesolution
process. PICO selectssolution”branches”, eachof which constrainsthe problem to lie within different
variable bounds. The seriesof branchesselectedis designedto drive integer variables to their integral
values.For eachof thebranches,anonlinearDAKOTA optimizer is usedto solvetheoptimizationproblem
andreturnthe solutionto PICO. If this solutionhasall of the integervariablesat integral values,thenit
provides an upper bound on the true solution. This bound canbe usedto prune otherbranches, since
thereis no needto further investigatea branchwhich doesnot yet have integral valuesfor the integer
variables andwhich hasan objective function worsethanthe bound. In linear programs,the bounding
andpruning processesarerigorousandwill leadto theexact global optimum. In nonlinearproblems,the
bounding andpruning processesareheuristic, i.e. they will find local optimabut theglobal optimummay
bemissed.PICOsupportsparallelismbetween”hubs,” eachof whichdrives a concurrentiteratorpartition
in DAKOTA (and eachof theseiterator partitions may have lower levels of nestedparallelism). This
complexity is hiddenfrom PICOthrough theuseof picoComm,which containsthesetof masteriterator
processors,onefrom eachiteratorpartition. Thus,PICOcanschedule jobsamongsingle-processorhubs
in its normalmanner, unawareof thenestedparallelismcomplexities thatmayoccurwithin eachnonlinear
optimization.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� BranchBndStrategy.H� BranchBndStrategy.C
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6.11 CommandLineHandler ClassReference

Utility classfor managing commandline inputsto DAKOTA.

#include � CommandLineHandler.H �
Inheritancediagramfor CommandLineHandler::

CommandLineHandler

GetLongOpt

Public Methods

� CommandLineHandler ()

constructor.

� � CommandLineHandler ()

destructor.

� void checkusage(int argc,char �	� argv)

Verifiesthat DAKOTA is calledwith thecorrect commandusage. Printsa descriptivemessage andexits the
programif incorrect.

� constchar � readrestartstream()

Returnsthefilenameof therestartfile asspecifiedon theDAKOTA commandline.

� constchar � write restartstream()

Returnsthefilenameof therestartfile asspecifiedon theDAKOTA commandline.

� int readrestartevals()

Returnsthe numberof evaluations to be readfrom the restartfile as specifiedon the DAKOTA command
line.

6.11.1 DetailedDescription

Utility classfor managing commandline inputsto DAKOTA.

CommandLineHandlerprovidesadditional functionality thatis specificto DAKOTA’s needsfor thedefini-
tion andparsingof commandline options.Inheritanceis usedto allow theclassto haveall thefunctionality
of thebaseclass,GetLongOpt.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� CommandLineHandler.H� CommandLineHandler.C
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6.12 CommandShellClassReference

Utility classwhichdefinesconvenienceoperators for spawning processeswith systemcalls.

#include � CommandShell.H �

Public Methods

� CommandShell ()

constructor.

� � CommandShell()

destructor.

� CommandShell& operator ��� (const char � string)

addsstring to unixCommand.

� CommandShell& operator ��� (CommandShell&( � f)(CommandShell&))

allowspassingof theflushfunctionto theshellusing 
�
 .

� CommandShell& flush()

”flushes” theshell; i.e. executestheunixCommand.

� void asynchflag (const shortflag)

settheasynchFlag.

� shortasynchflag () const

get theasynchFlag.

� void quiet flag (constshortflag)

setthequietFlag.

� shortquiet flag () const

get thequietFlag.

PrivateAttrib utes

� DakotaStringunixCommand

thecommandstring that is constructedthroughoneor more 
�
 insertionsandthenexecutedby flush.

� shortasynchFlag

flagsnonblocking operation (backgroundsystemcalls).

� shortquietFlag

flagsquietoperation (no commandecho).
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6.12.1 DetailedDescription

Utility classwhichdefinesconvenienceoperators for spawning processeswith systemcalls.

The CommandShell classwrapsthe C system()utility anddefines convenience operatorsfor building a
commandstringandthenpassingit to theshell.

6.12.2 Member Function Documentation

6.12.2.1 CommandShell& CommandShell::flush()

”flushes”theshell; i.e. executestheunixCommand.

ExecutestheunixCommandby passingit to system().Appendsan”&” if asynchFlagis set(background
systemcall) andechostheunixCommandto coutif quietFlagis notset.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� CommandShell.H� CommandShell.C
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6.13 ConcurrentStrategy ClassReference

Strategy for multi-startiterationor paretosetoptimization.

#include � ConcurrentStrategy.H �
Inheritancediagramfor ConcurrentStrategy::

ConcurrentStrategy

DakotaStrategy

Public Methods

� ConcurrentStrategy (ProblemDescDB&problem db)

constructor.

� � ConcurrentStrategy ()

destructor.

� void run strategy ()

Performstheconcurrent strategy by executingselectedIterator on userDefinedModelmultipletimesin par-
allel for differentsettingswithin theiterator or model.

PrivateAttrib utes

� DakotaModel userDefinedModel

themodelusedby theiterator.

� DakotaIterator selectedIterator

theiterator usedby theconcurrent strategy.

� int numIteratorServers

numberof concurrent iterator partitions.

� int numIteratorJobs

total numberof iterator executionsto scheduleover theservers.

� DakotaRealVectorArray iteratorParameterSets

an arrayof parametersetvectors (eithermultistartvariablesetsor paretomultiobjectiveweightingsets)to
beperformed.

� shortstrategyDedicatedMasterFlag

signalsded.masterpartitioning.
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� int iteratorServerId

identifierfor an iterator server.

6.13.1 DetailedDescription

Strategy for multi-startiterationor paretosetoptimization.

This strategy maintainstwo concurrent iterator capabilities. First, a general capability for running an
iteratormultiple timesfrom different startingpointsis provided (oftenusedfor multi-startoptimization,
but not restrictedto optimization). Second,a simplecapabilityfor mapping the”paretofrontier” (theset
of optimal solutionsin mutiobjective formulations)is provided.Thisparetosetis mappedthroughrunning
anoptimizermultiple timesfor differentsetsof multiobjectiveweightings.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� ConcurrentStrategy.H� ConcurrentStrategy.C
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6.14 CONMINOptimizer ClassReference

Wrapperclassfor theCONMIN optimizationlibrary.

#include � CONMINOptimizer.H �
Inheritancediagramfor CONMINOptimizer::

CONMINOptimizer

DakotaOptimizer

DakotaIterator

Public Methods

� CONMINOptimizer(DakotaModel &model)

constructor.

� � CONMINOptimizer()

destructor.

� void find optimum ()

Usedwithin the optimizerbranch for computingthe optimal solution. Redefines the run iterator virtual
functionfor theoptimizerbranch.

PrivateMethods

� void allocateworkspace ()

Allocatesworkspacefor theoptimizer.

PrivateAttrib utes

� int conminInfo

INFO fromCONMINmanual.

� int printControl

IPRINTfromCONMINmanual(controls outputverbosity).

� int optimizationType

MINMAXfromDOT manual(minimizeor maximize).
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� DakotaRealVector localConstraintValues

array of nonlinear constraint valuespassedto CONMIN.

� DakotaSizetListconstraintMappingIndices

a list of indicesfor referencingthecorrespondingDakotaResponseconstraintsusedin computingtheCON-
MIN constraints.

� DakotaRealListconstraintMappingMultipliers

a list of multipliers for mappingtheDakotaResponseconstraintsto theCONMINconstraints.

� DakotaRealListconstraintMappingOffsets

a list of offsetsfor mappingtheDakotaResponseconstraints to theCONMINconstraints.

� int N1

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N2

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N3

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N4

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N5

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int NFDG

Finite differenceflag.

� int IPRINT

Flag to control amountof outputdata.

� int ITMAX

Flag to specifythemaximumnumberof iterations.

� RealFDCH

Relativefinite differencestepsize.

� RealFDCHM

Absolutefinite differencestepsize.

� RealCT

Constraint thicknessparameter.

� RealCTMIN

Minimumabsolutevalueof CTusedduring optimization.

� RealCTL
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Constraint thicknessparameter for linear andsideconstraints.

� RealCTLMIN

Minimumvalueof CTLusedduring optimization.

� RealDELFUN

Relativeconvergencecriterion threshold.

� RealDABFUN

Absoluteconvergencecriterion threshold.

� Real � conminDesVars

Array of designvariablesusedby CONMIN(lengthN1 = numdv+2).

� Real � conminLowerBnds

Array of lower boundsusedby CONMIN(lengthN1= numdv+2).

� Real � conminUpperBnds

Array of upperboundsusedby CONMIN(lengthN1 = numdv+2).

� Real � S

Internal CONMINarray.

� Real � G1

Internal CONMINarray.

� Real � G2

Internal CONMINarray.

� Real � B

Internal CONMINarray.

� Real � C

Internal CONMINarray.

� int � MS1

Internal CONMINarray.

� Real � SCAL

Internal CONMINarray.

� Real � DF

Internal CONMINarray.

� Real � A

Internal CONMINarray.

� int � ISC

Internal CONMINarray.
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� int � IC

Internal CONMINarray.

6.14.1 DetailedDescription

Wrapperclassfor theCONMIN optimizationlibrary.

TheCONMINOptimizerclassprovidesawrapper for CONMIN, aPublic-domainFortran 77optimization
library written by Gary Vanderplaatsunder contract to NASA Ames ResearchCenter. The CONMIN
User’s Manual is containedin NASA TechnicalMemorandumX-62282,1978. CONMIN usesa reverse
communicationmode,which avoids thestaticfunction andstaticattribute issuesthatarisewith function
pointerdesigns(seeNPSOLOptimizerandSNLLOptimizer).

Theuserinput mappingsareasfollows: max iterations is mapped into CONMIN’s ITMAX param-
eter, max function evaluations is implementeddirectly in the find optimum() loop sincethereis
no CONMIN parameter equivalent, convergence tolerance is mappedinto CONMIN’s DELFUN
andDABFUN parameters,output verbosity is mapped into CONMIN’s IPRINT parameter (verbose:
IPRINT = 4; quiet:IPRINT = 2), gradient mode is mapped into CONMIN’s NFDG parameter, andfinite
differencestepsize is mappedinto CONMIN’s FDCH andFDCHM parameters. Refer to [Vanderplaats,
1978] for additional informationonCONMIN parameters.

6.14.2 Member Data Documentation

6.14.2.1 int CONMINOptimizer::conminInf o [private]

INFO from CONMIN manual.

Informationrequestedby CONMIN: 1 = evaluateobjective andconstraints, 2 = evaluategradientsof ob-
jectiveandconstraints.

6.14.2.2 int CONMINOptimizer::printCont rol [private]

IPRINT from CONMIN manual (controls output verbosity).

Valuesrange from 0 (nothing) to 4 (most output). 0 = nothing, 1 = initial andfinal function information,
2 = all of #1 plusfunction valueanddesignvarsat eachiteration, 3 = all of #2 plusconstraintvaluesand
directionvectors, 4 = all of #3 plusgradientsof theobjective functionandconstraints, 5 = all of #4 plus
proposeddesignvector, plusobjectiveandconstraint functionsfrom the1-D search

6.14.2.3 int CONMINOptimizer::opt imizationType [private]

MINMAX from DOT manual (minimizeor maximize).

Valuesof 0 or -1 (minimize) or 1 (maximize).

6.14.2.4 DakotaRealVector CONMINOptimizer::loca lConstraintValues [private]

arrayof nonlinearconstraintvalues passedto CONMIN.
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This arraymustbe of nonzero length(sizedwith localConstraintArraySize)andmustcontain only one-
sidedinequalityconstraintswhichare � = 0 (whichrequiresatransformationfrom 2-sided inequalities and
equalities).

6.14.2.5 DakotaSizetList CONMINOptimizer:: constraintMappingIndices [private]

alist of indicesfor referencingthecorresponding DakotaResponseconstraintsusedin computing theCON-
MIN constraints.

Thelengthof thelist correspondsto thenumberof CONMIN constraints,andeachentryin thelist points
to thecorresponding DAKOTA constraint.

6.14.2.6 DakotaRealList CONMINOptimizer::co nstraintMappingMultipliers [private]

a list of multipliers for mapping the DakotaResponseconstraintsto theCONMIN constraints.

Thelengthof thelist correspondsto thenumberof CONMIN constraints,andeachentryin thelist contains
a multiplier for theDAKOTA constraint identifiedwith constraintMappingIndices. Thesemultipliersare
currently +1 or -1.

6.14.2.7 DakotaRealList CONMINOptimizer::co nstraintMappingOffsets [private]

a list of offsetsfor mapping theDakotaResponseconstraints to theCONMIN constraints.

Thelengthof thelist correspondsto thenumberof CONMIN constraints,andeachentryin thelist contains
an offset for the DAKOTA constraint identified with constraintMappingIndices. Theseoffsets involve
inequality boundsor equalitytargets,sinceCONMIN assumesconstraintallowables= 0.

6.14.2.8 int CONMINOptimizer::N1 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N1 = numberof variables+ 2

6.14.2.9 int CONMINOptimizer::N2 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N2 = numberof constraints + 2� (numberof variables)

6.14.2.10 int CONMINOptimizer::N3 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N3 = Maximum possiblenumber of activeconstraints.

6.14.2.11 int CONMINOptimizer::N4 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N4 = Maximum(N3,numberof variables)
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6.14.2.12 int CONMINOptimizer::N5 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N5 = 2� (N4)

6.14.2.13 Real CONMINOptimizer:: CT [private]

Constraintthicknessparameter.

Thevalueof CT decreasesin magnitudeduring optimization.

6.14.2.14 Real� CONMINOptimizer::S [private]

Internal CONMIN array.

Movedirectionin N-dimensionalspace.

6.14.2.15 Real� CONMINOptimizer::G 1 [private]

Internal CONMIN array.

Temporarystorageof constraintvalues.

6.14.2.16 Real� CONMINOptimizer::G 2 [private]

Internal CONMIN array.

Temporarystorageof constraintvalues.

6.14.2.17 Real� CONMINOptimizer::B [private]

Internal CONMIN array.

Temporarystoragefor computationsinvolving arrayS.

6.14.2.18 Real� CONMINOptimizer::C [private]

Internal CONMIN array.

Temporarystoragefor usewith arrays B andS.

6.14.2.19 int � CONMINOptimizer:: MS1 [private]

Internal CONMIN array.

Temporarystoragefor usewith arrays B andS.

6.14.2.20 Real� CONMINOptimizer::SCAL [private]

Internal CONMIN array.

Vectorof scalingparameters for designparametervalues.
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6.14.2.21 Real� CONMINOptimizer::DF [private]

Internal CONMIN array.

Temporarystoragefor analyticgradient data.

6.14.2.22 Real� CONMINOptimizer::A [private]

Internal CONMIN array.

Temporary2-D arrayfor storage of constraint gradients.

6.14.2.23 int � CONMINOptimizer:: ISC [private]

Internal CONMIN array.

Array of flagsto identify linearconstraints. (notusedin this implementationof CONMIN)

6.14.2.24 int � CONMINOptimizer:: IC [private]

Internal CONMIN array.

Array of flagsto identify activeandviolatedconstraints

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� CONMINOptimizer.H� CONMINOptimizer.C
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6.15 CtelRegexpClassReference

#include � CtelRegExp.H �

Public Types

� enum RStatus � GOOD = 0, EXP TOO BIG , OUT OF MEM , TOO MANY PAR, UN-
MATCH PAR, STARPLUS EMPTY , STARPLUS NESTED, INDEX RANGE, INDEX -
MATCH , STARPLUS NOTHING , TRAILING , INT ERROR, BAD PARAM , BAD OPCODE

Error codesreported by theengine- Mostof thesecodesnever really occurs with this implementation.

Public Methods

� CtelRegexp (const std::string&pattern)

Constructor- compilea regular expression.

� � CtelRegexp ()

Destructor.

� bool compile (conststd::string&pattern)

Compilea new regular expression.

� std::stringmatch(const std::string&str)

matchesa particular string; this methodreturnsa string that is a sub-stringmatching with the regular
expression.

� bool match(conststd::string&str, size t � start,size t � size)

anotherform of matching; returnstheindexesof themaching.

� RStatusgetStatus()

Getstatus.

� conststd::string& getStatusMsg()

Getstatusmessage.

� void clearErrors()

Clear all errors.

� conststd::string& getRe()

Returnregular expressionpattern.

� bool split (const std::string&str, std::vector� std::string� &all matches)

Split.
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PrivateMethods

� CtelRegexp (const CtelRegexp &)

Privatecopyconstructor.

� CtelRegexp & operator= (constCtelRegexp &)

Privateassignmentoperator.

PrivateAttrib utes

� std::stringstrPattern

STLstring to hold pattern.

� regexp � r

Pointer to regexp.

� RStatusstatus

Returnstatus,enumeratedtype.

� std::stringstatusMsg

STLstring to hold statusmessage.

6.15.1 DetailedDescription

DESCRIPTION:Wrapperfor theRegularExpressionengine( regexp ) releasedby HenrySpencerof the
University of Toronto.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� CtelRegExp.H� CtelRegExp.C
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6.16 DACEIterator ClassReference

Wrapperclassfor theDDACEdesignof experimentslibrary.

#include � DACEIterator.H �
Inheritancediagramfor DACEIterator::

DACEIterator

DakotaIterator

Public Methods

� DACEIterator(DakotaModel &model)

primary constructor for building a standard iterator.

� DACEIterator(DakotaModel &model, int samples,int symbols, int seed,constDakotaString &sam-
pling method)

alternateconstructor for an iterator usedfor building approximations(inactive).

� � DACEIterator ()

destructor.

� void run iterator()

run theiterator.

� constDakotaVariables& iteratorvariable results() const

returnthefinal iterator solution(variables).

� constDakotaResponse& iterator responseresults() const

returnthefinal iterator solution(response).

� void print iterator results(ostream&s) const

print thefinal iterator results.

� void samplingreset(int min samples,shortall dataflag,shortstatsflag)

resetsamplingiterator.

� constDakotaString& samplingscheme() const

returnsamplingname.

� void updatebest (constDakotaRealVector &vars, const DakotaResponse &response, const int
eval num)

comparescurrent evaluationto bestevaluationandupdatesbest.
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PrivateMethods

� void resolve samplessymbols()

conveniencefunctionfor resolvingnumber of samplesandnumber of symbolsfrominput.

PrivateAttrib utes

� DakotaStringdaceMethod

oas,lhs,oa lhs, random,box behnken design, central composite design,or grid.

� int numSamples

numberof samplesto beevaluated.

� int numSymbols

numberof symbolsto beusedin generating thesampleset(inverselyrelatedto numberof replications).

� int randomSeed

seedfor therandomnumber generator (allowsrepeatability of results).

� shortallDataFlag

flag which triggers the update of allVars/allResponsesfor use by DakotaIterator::all variables() and
DakotaIterator::all responses().

� DakotaVariablesbestVariables

bestvariablesfoundduring thestudy.

� DakotaResponsebestResponses

bestresponsesfoundduring thestudy.

� RealbestObjectiveFn

bestobjectivefunctionfoundduring thestudy.

� RealbestViolations

bestconstraint violationsfoundduring the study. In the current approach, constraint violation reduction
takesstrict precedenceover objectivefunctionreduction.

� size t numObjectiveFunctions

numberof objectivefunctions.Usedin updatebest.

� size t numNonlinearIneqConstraints

numberof nonlinearinequalityconstraints.Usedin update best.

� size t numNonlinearEqConstraints

numberof nonlinearequalityconstraints. Usedin update best.

� DakotaRealVectormultiObjWeights

vectorof multiobjectiveweights.Usedin update best.

� DakotaRealVectornonlinearIneqLowerBnds

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



80 DAK OTA ClassDocumentation

vectorof nonlinear inequality constraint lower bounds.Usedin update best.

� DakotaRealVectornonlinearIneqUpperBnds

vectorof nonlinear inequality constraint upperbounds.Usedin update best.

� DakotaRealVectornonlinearEqTargets

vectorof nonlinear equality constraint targets.Usedin update best.

6.16.1 DetailedDescription

Wrapperclassfor theDDACEdesignof experimentslibrary.

The DACEIterator classprovidesa wrapper for DDACE, a C++ designof experimentslibrary from the
ComputationalSciencesandMathematicsResearch(CSMR) departmentat Sandia’s LivermoreCA site.
This classusesdesignandanalysisof computer experiments(DACE) methodsto samplethedesignspace
spannedby the boundsof a DakotaModel. It returns all generatedsamplesandtheir correspondingre-
sponsesaswell asthebestsamplefound.

6.16.2 Constructor & Destructor Documentation

6.16.2.1 DACEIterator: :DACEIterator (DakotaModel & model)

primary constructorfor building a standarditerator.

Thisconstructor is calledfor a standarditeratorbuilt with datafrom probDescDB.

6.16.2.2 DACEIterator: :DACEIterator (DakotaModel & model, int samples, int symbols, int seed,
constDakotaString & samplingmethod)

alternateconstructorfor aniteratorusedfor building approximations(inactive).

This constructor is currently inactive, since the old DACEIterator instantiations within
ApproximationInterfacehavebeenreplacedwith more general facilitieswithin LayeredModel.

6.16.3 Member Function Documentation

6.16.3.1 void DACEIterator:: run iterator () [virtual]

runtheiterator.

Thisfunctionis theprimary runfunction for theiteratorclasshierarchy. All derivedclassesneedto redefine
it.

Reimplementedfrom DakotaIterator.
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6.16.3.2 void DACEIterator:: resolve samplessymbols() [private]

conveniencefunction for resolvingnumberof samplesandnumberof symbolsfrom input.

Thisfunctionmustdefineacombinationof samplesandsymbols thatis acceptablefor aparticular sampling
algorithm. Usersprovide requestsfor thesequantities, but this function must enforce any restrictions
imposedby thesamplingalgorithms.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DACEIterator.H� DACEIterator.C
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6.17 DakotaApproximation ClassReference

Baseclassfor theapproximationclasshierarchy.

#include � DakotaApproximation.H �
Inheritancediagramfor DakotaApproximation::

DakotaApproximation

ANNSurf HermiteSurf KrigingSurf MARSSurf RespSurf TaylorSurf

Public Methods

� DakotaApproximation ()

defaultconstructor.

� DakotaApproximation (const DakotaString &approx type,constProblemDescDB&problem db)

standard constructorfor envelope.

� DakotaApproximation (const DakotaApproximation&approx)

copyconstructor.

� virtual � DakotaApproximation ()

destructor.

� DakotaApproximationoperator=(constDakotaApproximation&approx)

assignmentoperator.

� virtual void find coefficients()

calculatethedatafit coefficientsusingthecurrentPoints list of SurrogateDataPoints.

� virtual Realget value(const DakotaRealVector &x)

retrievetheapproximate functionvaluefor a givenparametervector.

� virtual constDakotaRealVector & get gradient (constDakotaRealVector&x)

retrievetheapproximate functiongradientfor a givenparametervector.

� virtual int required samples(int num vars)

returntheminimumnumberof samplesrequiredto build thederivedclassapproximationtypein numvars
dimensions.

� void build (int nv, int ns, constDakotaRealVectorArray &vars samples,constDakotaRealVector
&fn samples,const DakotaRealVectorArray &grad samples)

build thesurfacefromscratch. PopulatescurrentPointsandinvokesfind coefficients().
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� void addpoint rebuild (const DakotaRealVector &x, const Real &f, const DakotaRealVector
&grad f)

adda new point to theapproximationandrebuild it.

� void setbounds(const DakotaRealVector&lower, constDakotaRealVector&upper)

setapproximationlower andupperbounds(currently only usedby graphics).

� void draw surface()

rendertheapproximatesurfaceusingthe3D graphics (2 variableproblemsonly).

� constint & num variables() const

returnthenumberof variablesusedin theapproximation.

ProtectedMethods

� DakotaApproximation (BaseConstructor, constProblemDescDB&problem db)

constructorinitializes the baseclasspart of letter classes(BaseConstructor overloading avoids infinite
recursion in thederivedclassconstructors - Coplien,p. 139).

ProtectedAttrib utes

� int numVars

numberof variablesin theapproximation.

� int numCurrentPoints

numberof pointsin thecurrentPoints list.

� int numSamples

numberof samplespassedto build() to construct theapproximation.

� shortgradientFlag

flag signaling the useof gradientdata in global approximationbuilds as indicatedby the user’s use -
gradients specification.

� DakotaRealVectorgradVector

gradientof theapproximationwith respect to thevariables.

� DakotaList� SurrogateDataPoint � currentPoints

list of samplesusedto build theapproximation.

� DakotaStringapproxType

approximationtype(long form for diagnosticI/O).
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PrivateMethods

� DakotaApproximation � get approx (const DakotaString &approx type, const ProblemDescDB
&problem db)

Usedonly by theenvelopeconstructorto initialize approxRepto theappropriate derivedtype.

� void addpoint (constDakotaRealVector &x, constReal&f, constDakotaRealVector &grad f)

adda new point to theapproximation(usedby build & add point rebuild).

PrivateAttrib utes

� DakotaRealVectorapproxLowerBounds

approximationlower bounds(usedonly by 3D graphics).

� DakotaRealVectorapproxUpperBounds

approximationupper bounds(usedonly by 3D graphics).

� DakotaApproximation � approxRep

pointerto theletter (initializedonly for theenvelope).

� int referenceCount

numberof objectssharingapproxRep.

6.17.1 DetailedDescription

Baseclassfor theapproximationclasshierarchy.

The DakotaApproximation classis the baseclassfor the datafit surrogate classhierarchy in DAKOTA.
Oneinstanceof a DakotaApproximationmustbecreatedfor eachfunction to beapproximated(a vector
of DakotaApproximationsis containedin ApproximationInterface). For memory efficiency andenhanced
polymorphism, theapproximation hierarchy employs the”letter/envelopeidiom” (seeCoplien”Advanced
C++”, p. 133), for which the baseclass(DakotaApproximation) servesas the envelopeandoneof the
derived classes(selectedin DakotaApproximation::getapproximation()) servesastheletter.

6.17.2 Constructor & Destructor Documentation

6.17.2.1 DakotaApproximation::DakotaApproximation ()

defaultconstructor.

Thedefaultconstructoris usedin List � DakotaApproximation� instantiations. approxRepis NULL in this
case(problemdb is neededto build a meaningful DakotaModel object).This makesit necessaryto check
for NULL in thecopy constructor, assignmentoperator, anddestructor.
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6.17.2.2 DakotaApproximation::DakotaApproximation (const DakotaString & approx type, const
ProblemDescDB& problem db)

standardconstructor for envelope.

Envelopeconstructor only needs to extract enough datato properly execute get approx, sinceDakota-
Approximation(BaseConstructor, problemdb)builds theactualbaseclassdatafor thederived approxima-
tions.

6.17.2.3 DakotaApproximation::DakotaApproximation (constDakotaApproximation & approx)

copy constructor.

Copy constructormanagessharingof approxRepandincrementing of referenceCount.

6.17.2.4 DakotaApproximation:: � DakotaApproximation () [virtual]

destructor.

DestructordecrementsreferenceCountandonly deletesapproxRepwhenreferenceCountreacheszero.

6.17.2.5 DakotaApproximation::DakotaApproximation (BaseConstructor , constProblemDescDB
& problemdb) [protected]

constructor initializes the baseclasspart of letter classes(BaseConstructoroverloading avoids infinite
recursion in thederived classconstructors- Coplien,p. 139).

This constructor is the one which must build the baseclassdatafor all derived classes. get approx()
instantiatesa derived classletter andthe derivedconstructor selectsthis baseclassconstructor in its ini-
tializationlist (to avoid recursionin thebaseclassconstructorcalling get approx() again).Sincetheletter
IS therepresentation,its reppointeris setto NULL (anuninitializedpointercausesproblemsin � Dakota-
Approximation).

6.17.3 Member Function Documentation

6.17.3.1 DakotaApproximation DakotaApproximation::operator= (constDakotaApproximation &
approx)

assignmentoperator.

Assignmentoperator decrementsreferenceCountfor old approxRep,assignsnew approxRep,andincre-
mentsreferenceCountfor new approxRep.

6.17.3.2 DakotaApproximation � DakotaApproximation::get approx (const DakotaString &
approx type, constProblemDescDB& problem db) [private]

Usedonly by theenvelopeconstructorto initialize approxRepto theappropriatederived type.

Usedonly by theenvelopeconstructor to initialize approxRepto theappropriatederived type,asgivenby
theapprox typeparameter.
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Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaApproximation.H� DakotaApproximation.C
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6.18 DakotaArray ClassTemplateReference

Templateclassfor theDakotabookkeepingarray.

#include � DakotaArray.H �

Public Methods

� DakotaArray ()

Defaultconstructor.

� DakotaArray (size t size)

Constructorwhich takesan initial size.

� DakotaArray (size t size,constT &initial val)

Constructorwhich takesan initial sizeandan initial value.

� DakotaArray (const DakotaArray � T � &a)

Copyconstructor.

� DakotaArray (constT � p, size t size)

Constructor, createsarray of size, with initial value 
 T � p.

� � DakotaArray ()

Destructor.

� T & operator[ ] (ptrdiff t i)

Index operator, returnstheith valueof thearray.

� T & operator[ ] (size t i)

Index operator, returnstheith valueof thearray.

� constT & operator[ ] (ptrdiff t i) const

Index operator const,returnstheith valueof thearray.

� constT & operator[ ] (size t i) const

Index operator const,returnstheith valueof thearray.

� T & operator() (ptrdiff t i)

Index operator, not boundschecked.

� T & operator() (size t i)

Index operator, not boundschecked.

� constT & operator() (ptrdiff t i) const

Index operator const,not boundschecked.
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� constT & operator() (size t i) const

Index operator const,not boundschecked.

� size t length() const

Returnssizeof array.

� void reshape(size t sz)

Resizesarray to sizesz.

� constT � data() const

ReturnspointerT� to continuousdata.

� void testClass()

Classunit testmethod.

� DakotaArray � T � & operator= (const DakotaArray� T � &a)

Normalconstassignment operator.

� DakotaArray � T � & operator= (DakotaArray� T � &a)

Normalassignmentoperator.

� DakotaArray� T � & operator=(constT &i val)

Setsall elementsin selfto thevalueival.

� operatorT � () const

Convertsthe � DakotaArray� to a standard C-stylearray. Usewith care!

PrivateMethods

� void copy array(constT � p, size t size)

Deepcopiesthearray pointedto by � p � into this array.

6.18.1 DetailedDescription

template� classT � classDakotaArray � T �

Templateclassfor theDakotabookkeepingarray.

An array classtemplatethat provides additional functionality that is specific to Dakota’s needs. The
DakotaArray classaddsadditional functionallity neededby Dakotato theinheritedbasearrayclass.The
DakotaArrayclasscaninheritefrom eithertheSTL or RW vectorclasses.

6.18.2 Constructor & Destructor Documentation
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6.18.2.1 template� classT � DakotaArray � T � ::DakotaArra y (constT � p, size t size)

Constructor, createsarrayof size,with initial value � T � p.

Assignsupto sizevalues in arrayto p. Callstheprivatemethodcopy array

6.18.3 Member Function Documentation

6.18.3.1 template� classT � constT � DakotaArray � T � ::data () const

ReturnspointerT � to continuousdata.

Returnsa c stylepointerto thedatawithin thearray. USE WITH CARE. Neededto mimick RW vector
class,is usedin theoperator(). UsestheSTL front method.

6.18.3.2 template� classT � void DakotaArray � T � ::testClass()

Classunit testmethod.

Unit testmethod for the DakotaArray class. Providesa quick way to test the basicfunctionallity of the
class.Utilizes theassertfunction to testfor correctness,will fail if anunexpectedansweris received.

6.18.3.3 template� classT � DakotaArray � T � & DakotaArray � T � ::operator= (constT &
ival)

Setsall elementsin self to thevalueival.

Assignsall valuesof arrayto the valuepassedin as ival. For the RogueWave caseutilizes baseclass
operator=(ival),i while for theANSI caseusestheSTL assign()method.

6.18.3.4 template� classT � DakotaArray � T � ::operator T � () const

Converts the � DakotaArray


to astandardC-stylearray. Usewith care!

Theoperator() returns a c stylepointerto thedatawithin thearray. Calls the data() method. USEWITH
CARE.

6.18.3.5 template� classT � void DakotaArray � T � ::copy array (constT � p, size t size)
[private]

Deepcopiesthearraypointedto by � p  into this array.

Copy anarrayof typeT into theDakotaArray Privatefunction for � operator=(constT � p)


andthecon-
structor � DakotaArray(constT � p, size t size)


.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� DakotaArray.H
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6.19 DakotaBaseVector ClassTemplateReference

Baseclassfor theDakotaMatrix andDakotaVector classes.

#include � DakotaBaseVector.H �
Inheritancediagramfor DakotaBaseVector::

DakotaBaseVector

DakotaVector

Public Methods

� DakotaBaseVector()

Defaultconstructor.

� DakotaBaseVector(size t size)

Constructor, createsvectorof size.

� DakotaBaseVector (size t size,constT &initial val)

Constructor, createsvectorof sizewith initial valueof initial val.

� � DakotaBaseVector ()

Destructor.

� DakotaBaseVector(constDakotaBaseVector � T � &a)

Defaultcopyconstructor.

� DakotaBaseVector(constT � p, size t size)

Alternatecopyconstructor.

� DakotaBaseVector� T � & operator=(constDakotaBaseVector � T � &a)

Normalassignmentoperator.

� DakotaBaseVector� T � & operator=(constT &i val)

Assignsall valuesof vectorto ival.

� T & operator[ ] (ptrdiff t i)

Returnstheobjectat index i, (canuseaslvalue).

� T & operator[ ] (size t i)

Returnstheobjectat index i, (canuseaslvalue).

� constT & operator[ ] (ptrdiff t i) const
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Returnstheobjectat index i, const(can’t useaslvalue).

� constT & operator[ ] (size t i) const

Returnstheobjectat index i, const(can’t useaslvalue).

� T & operator() (ptrdiff t i)

Index operator, not boundschecked.

� T & operator() (size t i)

Index operator, not boundschecked.

� constT & operator() (ptrdiff t i) const

Index operator const, not boundschecked.

� constT & operator() (size t i) const

Index operator const, not boundschecked.

� size t length() const

Returnssizeof vector.

� void reshape (size t sz)

Resizesvectorto sizesz.

� constT � data() const

Returnspointerto standard C array usewith care.

ProtectedAttrib utes

� T � array

Protecteddatamemberto hold pointerto front of vector.

� size t npts

Protecteddatamemberwhich holdsnumber of pointsin array.

6.19.1 DetailedDescription

template� classT � classDakotaBaseVector � T �

Baseclassfor theDakotaMatrix andDakotaVector classes.

TheDakotaBaseVector classis thebaseclassfor the DakotaMatrix class. It is usedto definea common
vectorinterfacefor boththeSTL andRW vector classes.If theSTL version is basedon thevalarray class
thensomebasicvectoroperationssuchas+ , � areavailable

6.19.2 Constructor & Destructor Documentation
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6.19.2.1 template� classT � DakotaBaseVector � T � ::DakotaBaseVector (size t size, constT &
initial val)

Constructor, createsvectorof sizewith initial valueof initial val.

Constructor which takesaninitial sizeandaninitial value,allocatesanareaof initial sizeandinitializesit
with inputvalue.Callsbaseclassconstructor

6.19.3 Member Function Documentation

6.19.3.1 template� classT � void DakotaBaseVector� T � ::r eshape(size t sz)

Resizesvectorto sizesz.

Resizesthearrayto sizeszby calling theSTL resizemethod, andsetstheprivatedatamembernpts equal
to sz.Neededto mimick theRW vectorclass

6.19.3.2 template� classT � constT � DakotaBaseVector � T � ::data () const

Returnspointerto standardC arrayusewith care.

Returnsa c stylepointerto thedatawithin thearray. USE WITH CARE. Neededto mimick RW vector
class.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� DakotaBaseVector.H
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6.20 DakotaBiStreamClassReference

Thebinary input streamclass.Overloadsthe ��� operator for all datatypes.

#include � DakotaBinStream.H �

Public Methods

� DakotaBiStream()

Defaultconstructor, needto open.

� DakotaBiStream(constchar � s)

Constructortakesnameof input file.

� DakotaBiStream(constchar � s, int flags)

Constructortakesnameof input file, flags.

� � DakotaBiStream()

Destructor, calls xdr destroy to deletexdr stream.

� DakotaBiStream& operator��� (DakotaString &)

Binary Input streamoperator ��� .

� DakotaBiStream& operator��� (char � )
Input operator, readschar� frombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (char &)

Input operator, readschar frombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (int &)

Input operator, readsint � frombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (long &)

Input operator, readslong frombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (short &)

Input operator, readsshortfrombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (double&)

Input operator, readsdoublefrombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (float&)

Input operator, readsfloat frombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (unsignedchar&)

Input operator, readsunsignedchar � frombinary streamDakotaBiStream.
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� DakotaBiStream& operator ��� (unsignedint &)

Input operator, readsunsignedint frombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (unsignedlong&)

Input operator, readsunsignedlong frombinary streamDakotaBiStream.

� DakotaBiStream& operator ��� (unsignedshort&)

Input operator, readsunsignedshort frombinary streamDakotaBiStream.

PrivateAttrib utes

� XDR xdrInBuf

XDRinput streambuffer.

� charinBuf [256]

Buffer to hold dataasit is readin.

6.20.1 DetailedDescription

Thebinary input streamclass.Overloadsthe ��� operator for all datatypes.

TheDakotaBiStreamclassis a binary input classwhich overloadsthe ��� operator for all standarddata
types(int, char, float, etc). Theclassrelieson themethodswithin theifstreambaseclass.TheDakotaBi-
Streamclassinheritsfrom theifstreamclass.Theclassalsoutilize rpc/xdr to constructmachineindepen-
dentbinaryfiles. TheDakotarestartfilescannow bemoved fromhostto host.Thesemotivation to develop
theseclasseswasto replacetheRoguewaveclasseswhichDakotahistoricallyusedfor binary I/O.

6.20.2 Constructor & Destructor Documentation

6.20.2.1 DakotaBiStream::DakotaBiStream()

Default constructor, needto open.

Default constructor, allocatesxdr stream, but doesnot call theopenmethod. Theopen methodmustbe
calledbefore streamcanberead.

6.20.2.2 DakotaBiStream::DakotaBiStream(constchar � s)

Constructor takesnameof input file.

Constructor whichtakesachar� filename.Callsthebaseclassopenmethodwith thefilenameandnoother
arguments.Also allocatesthexdr stream.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.20DakotaBiStreamClassReference 95

6.20.2.3 DakotaBiStream::DakotaBiStream(constchar � s, int flags)

Constructor takesnameof input file, flags.

Constructor whichtakesachar� filenameandint flags.Callsthebaseclassopen method with thefilename
andflagsasarguments.Also allocatesxdr stream.

6.20.2.4 DakotaBiStream::� DakotaBiStream()

Destructor, callsxdr destroy to deletexdr stream.

Destructor, destroys thexdr streamallocatedin constructor

6.20.3 Member Function Documentation

6.20.3.1 DakotaBiStream& DakotaBiStream::operator ��� (DakotaString & ds)

Binary Input streamoperator��� .

TheDakotaStringinput operatormustfirst readboththexdr buffer sizeandthesizeof thestringwritten.
Oncetheseour readit canthenreadandconvert theDakoaStringcorrectly.

6.20.3.2 DakotaBiStream& DakotaBiStream::operator ��� (char � s)

Input operator, readschar� from binarystreamDakotaBiStream.

Readingchararrayis a specialcase.Themethod hasno way of knowing if the lengthto the input array
is largeenough, it assumesit is onecharlonger thanactualstring,(Null terminatoradded). As with the
DakotaString thesizeof thexdr buffer aswell asthechararraysizewritten mustbereadfrom thestream
prior to readingandconvertingthechararray.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaBinStream.H� DakotaBinStream.C
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6.21 DakotaBoStreamClassReference

Thebinary output streamclass.Overloadsthe ��� operator for all datatypes.

#include � DakotaBinStream.H �

Public Methods

� DakotaBoStream()

Defaultconstructor, needto open.

� DakotaBoStream(const char � s)

Constructortakesnameof input file.

� DakotaBoStream(const char � s, int flags)

Constructortakesnameof input file, flags.

� � DakotaBoStream ()

Destructor, calls xdr destroy to deletexdr stream.

� void testClass()

Performsunit testingfor theDakotaBoStreamclass.

� DakotaBoStream& operator ��� (const DakotaString&)

Binary Outputstreamoperator 
�
 .

� DakotaBoStream& operator ��� (const char � )
Outputoperator, writeschar� TO binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constchar&c)

Outputoperator, writeschar to binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constint &i)

Outputoperator, writesint to binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constlong&l)

Outputoperator, writeslong to binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constdouble&d)

Outputoperator, writesdouble to binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constshort&s)

Outputoperator, writesshortto binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constfloat&f)

Outputoperator, writesfloat to binary streamDakotaBoStream.
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� DakotaBoStream& operator��� (constunsignedchar&c)

Outputoperator, writesunsigned char to binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constunsignedint &i)

Outputoperator, writesunsigned int to binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constunsignedlong&l)

Outputoperator, writesunsigned long to binary streamDakotaBoStream.

� DakotaBoStream& operator��� (constunsignedshort&s)

Outputoperator, writesunsigned shortto binary streamDakotaBoStream.

PrivateAttrib utes

� XDR xdrOutBuf

XDRoutputstreambuffer.

� charoutBuf [256]

Buffer to hold converteddatabefore it is written.

6.21.1 DetailedDescription

Thebinary output streamclass.Overloadsthe ��� operator for all datatypes.

The DakotaBoStreamclassis a binary output classeswhich overloadsthe ��� operator for all standard
datatypes(int, char, float, etc). The classrelieson the built in write methodswithin the ostreambase
classes.DakotaBoStreaminherits from the ofstreamclass. The motivation to develop this classwasto
replacetheRoguewave classwhich Dakotahistoricallyusedfor binary I/O. Theclassalsoutilize rpc/xdr
to construct machineindependentbinary files. TheDakotarestartfiles cannow bemovedbetweenhosts.
Thesemotivation to develop theseclasseswasto replacethe RW classeswhich Dakotahistoricallyused
for binary I/O.

6.21.2 Constructor & Destructor Documentation

6.21.2.1 DakotaBoStream::DakotaBoStream ()

Default constructor, needto open.

Defaultconstructor, allocatesxdr stream, but doesnotcall theopen() method. Theopen() methodmustbe
calledbefore streamcanbewritten to.

6.21.2.2 DakotaBoStream::DakotaBoStream (constchar � s)

Constructor takesnameof input file.

Constructor, takeschar � filenameasargument.Callsbaseclassopenmethodwith filenameandno other
arguments.Also allocatesxdr stream
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6.21.2.3 DakotaBoStream::DakotaBoStream (constchar � s, int flags)

Constructor takesnameof input file, flags.

Constructor, takeschar � filenameandint flagssasarguments.Callsbaseclassopenmethodwith filename
andflagsasarguments.Also allocatesxdr stream

6.21.3 Member Function Documentation

6.21.3.1 void DakotaBoStream::testClass()

Performsunit testingfor theDakotaBoStream class.

Unit testmethod for theDakotaBinStreamclass.Providesa quick way to testthebasicfunctionallity of
theclass.Utilizes theassertfunction to testfor corretness,will fail if anexpectedansweris not received.

6.21.3.2 DakotaBoStream & DakotaBoStream::operator ��� (const DakotaString & ds)

BinaryOutput streamoperator ��� .

TheDakotaStringoperator ��� mustfirst write thexdr buffer sizeandtheoriginal stringsizeto thestream.
Theinput operator needs this informationto beableto correctly readandconvert the DakotaString.

6.21.3.3 DakotaBoStream & DakotaBoStream::operator ��� (constchar � s)

Outputoperator, writeschar� TO binarystreamDakotaBoStream.

Theoutput of char� is thesameastheoutput of the DakotaString. Thesizeof thexdr buffer andthesize
of thestringmustbewrittenfirst, thenthestringitself.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaBinStream.H� DakotaBinStream.C
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6.22 DakotaGraphicsClassReference

TheDakotaGraphicsclassprovidesa singleinterfaceto 2D (motif) and3D (PLPLOT) graphicsaswell as
tabularcataloguingof datafor post-processingwith Matlab,Tecplot,etc.

#include � DakotaGraphics.H �

Public Methods

� DakotaGraphics()

constructor.

� � DakotaGraphics()

destructor.

� void createplots 2d (const DakotaVariables&vars,constDakotaResponse&response)

createsthe2d graphicswindowandinitializestheplots.

� void createtabular datastream(const DakotaVariables&vars, constDakotaResponse&response,
constDakotaString &tabular datafile)

opensthetabular datafile streamandprints theheadings.

� void adddatapoint (const DakotaVariables&vars,constDakotaResponse&response)

addsdatato the2d graphicsandtabular datafile.

� void show data3d (DakotaRealArray&X, DakotaRealArray&Y, DakotaRealMatrix&F)

generatea new 3d plot for F(X,Y).

PrivateAttrib utes

� Graphics2D� graphics2D

pointerto the2D graphicsobject.

� shortwin2dOn

flag to indicateif 2D graphics windowis active.

� shortwin3dOn

flag to indicateif 3D graphics windowis active.

� int graphicsCntr

usedfor x axisvaluesin 2D graphicsandfor 1stcolumnin tabular data.

� shorttabularDataFlag

flag to indicateif tabular datastreamis active.

� ofstreamtabularDataFStream
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file streamfor tabulation of graphicsdatawithin computeresponse.

6.22.1 DetailedDescription

TheDakotaGraphicsclassprovidesa singleinterfaceto 2D (motif) and3D (PLPLOT) graphicsaswell as
tabularcataloguingof datafor post-processingwith Matlab,Tecplot,etc.

Thereis only oneDakotaGraphics object (dakotaGraphics) andit is global (for convenientaccessfrom
strategies,models,andapproximations).

6.22.2 Member Function Documentation

6.22.2.1 void DakotaGraphics::create plots 2d (const DakotaVariables & vars, const
DakotaResponse& response)

createsthe2dgraphics window andinitializestheplots.

Setsupa singleevent loop for duration of thedakotaGraphicsobject,continuouslyaddingdatato a single
window. Thereis no reset. To start over with a new dataset, you needa new object (deleteold and
instantiatenew).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaGraphics.H� DakotaGraphics.C
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6.23 DakotaInterface ClassReference

Baseclassfor theinterfaceclasshierarchy.

#include � DakotaInterface.H �
Inheritancediagramfor DakotaInterface::

DakotaInterface

ApplicationInterface ApproximationInterface

DirectFnApplicInterface ForkApplicInterface SysCallApplicInterface

Public Methods

� DakotaInterface()

defaultconstructor.

� DakotaInterface(ProblemDescDB&problemdb,constsize t &num acv, constsize t &num fns)

standard constructorfor envelope.

� DakotaInterface(const DakotaInterface&interface)

copyconstructor.

� virtual � DakotaInterface()

destructor.

� DakotaInterfaceoperator=(const DakotaInterface&interface)

assignmentoperator.

� virtual void map(const DakotaVariables&vars,constDakotaIntArray&asv, DakotaResponse&re-
sponse,constint asynchflag=0)

thefunctionevaluator: providesa ”mapping” fromthevariablesto theresponses.

� virtual constDakotaArray� DakotaResponse � & synch()

recovers datafroma seriesof asynchronousevaluations(blocking).

� virtual constDakotaList� DakotaResponse � & synchnowait ()

recovers datafroma seriesof asynchronousevaluations(nonblocking).

� virtual void serve evaluations ()

evaluationserverfunctionfor multiprocessorexecutions.

� virtual void stopevaluation servers ()
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sendmessagesfromiterator rank0 to terminateevaluationservers.

� virtual void init communicators (const DakotaIntArray &messagelengths, const int &max -
iteratorconcurrency)

allocatecommunicator partitions for concurrent evaluationswithin an iterator and concurrent multipro-
cessoranalyseswithin an evaluation.

� virtual void free communicators ()

deallocatecommunicatorpartitionsfor concurrentevaluationswithin an iterator andconcurrent multipro-
cessoranalyseswithin an evaluation.

� virtual int asynchlocal evaluation concurrency () const

returntheuser-specifiedconcurrencyfor asynch local evaluations.

� virtual DakotaString interfacesynchronization() const

returntheuser-specifiedinterfacesynchronization.

� virtual int minimum samples() const

returnsthe minimumnumberof samplesrequired to build a particular ApproximationInterface (usedby
SurrLayeredModels).

� virtual void build global approximation (DakotaIterator&dace iterator)

builds a global approximationfor useasa surrogate.

� virtual void build local approximation(DakotaModel&actual model)

builds a local approximationfor useasa surrogate.

� virtual void updateapproximation (constDakotaRealVector &x star, constDakotaResponse&re-
sponsestar)

updatesan existingglobal approximationwith new data.

� constDakotaIntList & synchnowait completions ()

returnsid’s matching responselist fromsynch nowait().

� constDakotaString& interfacetype() const

returnstheinterfacetype.

� int total eval counter() const

returnsthetotal number of evaluationsof theinterface.

� int new eval counter () const

returnsthenumberof new (nonduplicate)evaluationsof theinterface.

� shortmulti proc eval flag () const

returnsa flag signalingtheuseof multiprocessorevaluationpartitions.

� shortiteratordedicated masterflag () const

returnsa flag signalingtheuseof a dedicatedmasterprocessorfor iterator scheduling.
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ProtectedMethods

� DakotaInterface(BaseConstructor, constProblemDescDB&problemdb)

constructorinitializes the baseclasspart of letter classes(BaseConstructor overloading avoids infinite
recursion in thederivedclassconstructors - Coplien,p. 139).

ProtectedAttrib utes

� DakotaStringinterfaceType

interfacetypemaybe(1) application: system,fork, direct,or xml; or (2) approximation: ann, rsm,mars,
hermite, ksm,mpa,taylor, or hierarchical.

� int fnEvalId

total evaluationcounter.

� int newFnEvalId

new (non-duplicate)evaluation counter.

� DakotaIntList beforeSynchIdList

bookkeepsfnEvalId’s of all asynchronousevaluations(new & duplicate).

� DakotaArray� DakotaResponse � rawResponseArray

Thecompletearray of responsesreturnedafter a blocking scheduleof asynchronousevaluations.

� DakotaList� DakotaResponse � rawResponseList

Thepartial list of responses returned aftera nonblocking scheduleof asynchronousevaluations.

� DakotaIntList completionList

identifiestheresponsesin rawResponseListfor nonblocking schedules.

� shortmultiProcEvalFlag

flag for multiprocessorevaluationpartitions(evalComm).

� shortiteratorDedMasterFlag

flag for dedicatedmasterpartitioning at theiterator level.

� shortverboseFlag

flag for verboseinterfaceoutput.

� shortdebugFlag

flag for really verbose(debug) interfaceoutput.

PrivateMethods

� DakotaInterface� get interface(ProblemDescDB&problem db,constsize t &num acv, constsize t
&num fns)

Usedby theenvelope to instantiatethecorrectletter class.
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PrivateAttrib utes

� DakotaInterface � interfaceRep

pointerto theletter (initializedonly for theenvelope).

� int referenceCount

numberof objectssharinginterfaceRep.

6.23.1 DetailedDescription

Baseclassfor theinterfaceclasshierarchy.

TheDakotaInterfaceclasshierarchy providesthepartof a DakotaModel thatis responsiblefor mapping a
setof DakotaVariablesinto asetof DakotaResponses.Themapping is performedusingeitherasimulation-
basedapplication interface or a surrogate-basedapproximation interface. For memory efficiency and
enhancedpolymorphism, the interfacehierarchy employs the ”letter/envelopeidiom” (seeCoplien”Ad-
vancedC++”, p. 133), for which the baseclass(DakotaInterface)servesasthe envelopeandoneof the
derived classes(selectedin DakotaInterface::get interface()) servesastheletter.

6.23.2 Constructor & Destructor Documentation

6.23.2.1 DakotaInterface::DakotaInterface ()

defaultconstructor.

usedin DakotaModel envelopeclassinstantiations

6.23.2.2 DakotaInterface::DakotaInterface (ProblemDescDB& problem db, constsize t &
num acv, constsize t & num fns)

standardconstructor for envelope.

Usedin DakotaModel instantiationto build theenvelope. This constructor only needsto extract enough
datato properlyexecuteget interface, sinceDakotaInterface::DakotaInterface(BaseConstructor, problem -
db)builds theactualbaseclassdatainheritedby thederived interfaces.

6.23.2.3 DakotaInterface::DakotaInterface (constDakotaInterface & interface)

copy constructor.

Copy constructormanagessharingof interfaceRepandincrementing of referenceCount.

6.23.2.4 DakotaInterface:: � DakotaInterfa ce() [virtual]

destructor.

DestructordecrementsreferenceCountandonly deletesinterfaceRepif referenceCountis zero.
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6.23.2.5 DakotaInterface::DakotaInterface (BaseConstructor, constProblemDescDB&
problemdb) [protected]

constructor initializes the baseclasspart of letter classes(BaseConstructoroverloading avoids infinite
recursion in thederived classconstructors- Coplien,p. 139).

This constructor is theonewhichmustbuild thebaseclassdatafor all inheritedinterfaces.get interface()
instantiatesaderived classletterandthederived constructor selectsthisbaseclassconstructor in its initial-
izationlist (to avoid therecursionof thebaseclassconstructor calling get interface() again). Sincethis is
theletterandtheletter IS therepresentation,interfaceRepis setto NULL (anuninitializedpointercauses
problemsin � DakotaInterface).

6.23.3 Member Function Documentation

6.23.3.1 DakotaInterface DakotaInterface::operator= (constDakotaInterface & interface)

assignmentoperator.

Assignmentoperator decrements referenceCount for old interfaceRep,assignsnew interfaceRep,andin-
crements referenceCountfor new interfaceRep.

6.23.3.2 DakotaInterface � DakotaInterface::get interface ( ProblemDescDB& problemdb, const
size t & num acv, constsize t & num fns) [private]

Usedby theenvelopeto instantiatethecorrect letterclass.

usedonly by theenvelopeconstructor to initialize interfaceRepto theappropriatederivedtype,asgiven by
theinterfaceTypeattribute.

6.23.4 Member Data Documentation

6.23.4.1 DakotaArray � DakotaResponse� DakotaInterface::rawResponseArray [protected]

Thecompletearrayof responsesreturnedaftera blocking schedule of asynchronous evaluations.

The array is the raw set of responsescorresponding to all asynchronous map calls. This raw array is
postprocessed(i.e., finite differencegradients merged) in DakotaModel::synchronize() whereit becomes
responseArray.

6.23.4.2 DakotaList � DakotaResponse� DakotaInterface::rawResponseList [protected]

Thepartiallist of responsesreturnedafteranonblockingscheduleof asynchronousevaluations.

The list is a partialsetof completionswhich mustbe identifiedthrough theuseof completionList. Post-
processingfrom raw to combinedform (i.e., finite differencegradient merging) is not currently supported
in DakotaModel::synchronize nowait().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:
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� DakotaInterface.H� DakotaInterface.C

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.24DakotaIterator ClassReference 107

6.24 DakotaIterator ClassReference

Baseclassfor theiteratorclasshierarchy.

#include � DakotaIterator.H �
Inheritancediagramfor DakotaIterator::

DakotaIterator

DACEIterator DakotaNonD DakotaOptimizer ParamStudy

NonDAdvMeanValue

NonDPCE

NonDProbability

NonDSampling

CONMINOptimizer

DOTOptimizer

NPSOLOptimizer

SGOPTOptimizer

SNLLOptimizer

Public Methods

� DakotaIterator()

defaultconstructor.

� DakotaIterator(DakotaModel &model)

standard constructorfor envelope.

� DakotaIterator(const DakotaIterator&iterator)

copyconstructor.

� virtual � DakotaIterator()

destructor.

� DakotaIteratoroperator=(constDakotaIterator&iterator)

assignmentoperator.

� virtual void run iterator()

run theiterator.

� virtual constDakotaVariables& iteratorvariable results() const

returnthefinal iterator solution(variables).

� virtual constDakotaResponse& iterator response results() const

returnthefinal iterator solution(response).
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� virtual void print iterator results(ostream &s) const

print thefinal iterator results.

� virtual void multi objective weights(const DakotaRealVector&multi obj wts)

set the relative weightingsfor multiple objectivefunctions. Usedby ConcurrentStrategy for Pareto set
optimization.

� virtual void samplingreset(int min samples,shortall dataflag,short statsflag)

resetsamplingiterator.

� virtual constDakotaString & samplingscheme() const

returnsamplingname.

� void userdefinedmodel (const DakotaModel&the model)

setthemodel.

� DakotaModel & userdefinedmodel () const

returnthemodel.

� constDakotaString& methodname() const

returnthemethodname.

� int maximum concurrency () const

returnthemaximumconcurrencysupported by theiterator.

� constDakotaRealVectorArray & all variables() const

returnthecompletesetof evaluatedvariables(usedby ApproximationInterface::build approximation).

� constDakotaArray � DakotaResponse � & all responses() const

returnthecompletesetof computedresponses (usedby ApproximationInterface::build approximation).

� shortis null () const

functionto check iteratorRep(doesthis envelopecontaina letter).

ProtectedMethods

� DakotaIterator(BaseConstructor, DakotaModel &model)

constructorinitializes the baseclasspart of letter classes(BaseConstructor overloading avoids infinite
recursion in thederivedclassconstructors - Coplien,p. 139).

� DakotaIterator(NoDBBaseConstructor, DakotaModel &model)

baseclassfor iterator classesconstructedon thefly (no DB queries).
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ProtectedAttrib utes

� DakotaModel & userDefinedModel

classmemberreferencefor themodelpassedinto theconstructor.

� constProblemDescDB& probDescDB

classmemberreferenceto theproblemdescriptiondatabase.

� DakotaStringmethodName

nameof theiterator (theuser’s methodspec).

� int maxIterations

maximumnumberof iterationsfor theiterator.

� int maxFunctionEvals

maximumnumberof fn evaluationsfor theiterator.

� int numFunctions

numberof responsefunctions.

� int maxConcurrency

maximumcoarse-grainedconcurrency.

� int numContinuousVars

numberof activecontinuousvars.

� int numDiscreteVars

numberof activediscretevars.

� int numVars

total numberof vars. (activeandinactive).

� DakotaIntArray activeSetVector

this vectortracksthedata requirements for theresponsefunctions.It usesa 0 valuefor inactivefunctions
and,for activefunctions,sums1 for value, 2 for gradient,and4 for Hessian.

� DakotaStringgradientType

typeof gradientdata: ”analytic”, ”numerical”, ”mixed”, or ”none”.

� DakotaStringhessianType

typeof Hessiandata: ”analytic” or ”none”.

� DakotaStringfiniteDiffType

typeof finite differenceinterval: ”central” or ”forward”.

� DakotaStringmethodSource

sourceof finite differenceroutine: ”dakota” or ”vendor”.

� RealfiniteDiffStepSize

relativefinite differencestepsize.
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� DakotaIntList mixedGradAnalyticIds

for mixedgradients,contains ids of functionswith analyticgradients.

� DakotaIntList mixedGradNumericalIds

for mixedgradients,contains ids of functionswith numericalgradients.

� DakotaStringoutputLevel

iterator verbosity:”verbose”, ”normal”, ”quiet”, or ”debug”.

� shortverboseOutput

convenienceflag for outputLevel == ”verbose”.

� shortdebugOutput

convenienceflag for outputLevel == ”debug”.

� shortasynchFlag

copyof themodel’s asynchronousevaluationflag.

� DakotaRealVectorArray allVariables

array of all variablesevaluated(usedbyApproximationInterface).

� DakotaArray � DakotaResponse � allResponses

array of all responsescomputed(usedbyApproximationInterface).

Static Protected Attrib utes

� DakotaModel & staticModel= dummy model

staticmodelreferenceusedby OPT++, NPSOL,NonDAMV.

PrivateMethods

� DakotaIterator � get iterator(DakotaModel&model)

Usedby theenvelope to instantiatethecorrectletter class.

� void populategradient vars()

Usedonly by constructorfunctionsto define gradientvariablesfor usewithin theiterator hierarchy.

PrivateAttrib utes

� DakotaIterator � iteratorRep

pointerto theletter (initializedonly for theenvelope).

� int referenceCount

numberof objectssharingiteratorRep.
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6.24.1 DetailedDescription

Baseclassfor theiteratorclasshierarchy.

TheDakotaIteratorclassis thebaseclassfor oneof theprimary classhierarchiesin DAKOTA. Theiterator
hierarchy contains all of the iterative algorithmswhich userepeatedexecution of simulationsasfunction
evaluations. For memoryefficiency andenhanced polymorphism,theiteratorhierarchy employs the”let-
ter/envelopeidiom” (seeCoplien ”AdvancedC++”, p. 133), for which the baseclass(DakotaIterator)
servesastheenvelopeandoneof thederived classes(selectedin DakotaIterator::get iterator()) servesas
theletter.

6.24.2 Constructor & Destructor Documentation

6.24.2.1 DakotaIterator::Dak otaIterat or ()

defaultconstructor.

Thedefault constructor is usedin Vector� DakotaIterator� instantiations andfor initialization of Dakota-
Iteratorobjectscontainedin DakotaStrategy derived classes(seederived classheader files). iteratorRepis
NULL in this case(a populatedproblem db is neededto build a meaningful DakotaIteratorobject). This
makesit necessarytocheckfor NULL pointersin thecopy constructor, assignmentoperator, anddestructor.

6.24.2.2 DakotaIterator::Dak otaIterat or (DakotaModel & model)

standardconstructor for envelope.

Usedin iterator instantiationswithin strategy constructors. Envelope constructor only needs to extract
enough datato properly execute get iterator, sinceDakotaIterator(BaseConstructor, model) builds theac-
tualbaseclassdatainherited by thederivediterators.

6.24.2.3 DakotaIterator::Dak otaIterat or (constDakotaIterator & iterator)

copy constructor.

Copy constructormanagessharingof iteratorRepandincrementing of referenceCount.

6.24.2.4 DakotaIterator:: � DakotaIterator () [virtual]

destructor.

DestructordecrementsreferenceCountandonly deletesiteratorRepwhenreferenceCount reacheszero.

6.24.2.5 DakotaIterator::Dak otaIterat or (BaseConstructor, DakotaModel & model)
[protected]

constructor initializes the baseclasspart of letter classes(BaseConstructoroverloading avoids infinite
recursion in thederived classconstructors- Coplien,p. 139).

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



112 DAK OTA ClassDocumentation

This constructor builds the baseclassdatafor all inherited iterators. get iterator() instantiatesa derived
classandthe derived classselectsthis baseclassconstructor in its initialization list (to avoid the recur-
sion of the baseclassconstructor calling get iterator() again). Sincethe letter IS the representation,its
representationpointeris setto NULL (anuninitializedpointercausesproblemsin � DakotaIterator).

6.24.2.6 DakotaIterator::Dak otaIterat or (NoDBBaseConstructor , DakotaModel & model)
[protected]

baseclassfor iteratorclassesconstructedon thefly (noDB queries).

Thisconstructoralsobuildsbaseclassdatafor inheritediterators.However, it is usedfor on-the-fly instan-
tiationsfor whichDB queriescannot beused(e.g., ApproximationInterfaceinstantiationof DACEIterator
or NonDProbability, AMV usageof optimizers, etc.). Therefore it only setsattributestaken from the
incoming model.

6.24.3 Member Function Documentation

6.24.3.1 DakotaIterator DakotaIterator::operator= (constDakotaIterator & iterator)

assignmentoperator.

Assignmentoperator decrementsreferenceCountfor old iteratorRep, assignsnew iteratorRep,andincre-
mentsreferenceCountfor new iteratorRep.

6.24.3.2 void DakotaIterator::run iterator () [virtual]

runtheiterator.

Thisfunctionis theprimary runfunction for theiteratorclasshierarchy. All derivedclassesneedto redefine
it.

Reimplementedin DACEIterator, DakotaNonD, DakotaOptimizer, andParamStudy.

6.24.3.3 DakotaIterator � DakotaIterator::get iterator ( DakotaModel & model) [private]

Usedby theenvelopeto instantiatethecorrect letterclass.

Usedonly by theenvelopeconstructor to initialize iteratorRepto theappropriatederivedtype,asgiven by
themethodNameattribute.

6.24.3.4 void DakotaIterator::populate gradient vars () [private]

Usedonly by constructorfunctionsto definegradientvariablesfor usewithin theiteratorhierarchy.

Conveniencefunction for constructors. Populates gradient andHessiandataattributesfrom the problem
description database.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaIterator.H� DakotaIterator.C
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6.25 DakotaList ClassTemplateReference

Templateclassfor theDakotabookkeepinglist.

#include � DakotaList.H �

Public Methods

� DakotaList()

Defaultconstructor.

� DakotaList(constDakotaList� T � &a)

Copyconstructor.

� � DakotaList()

Destructor.

� DakotaList� T � & operator= (constDakotaList� T � &)

assignmentoperator.

� void testClass()

Classunit testmethod.

� size t entries() const

Returnsthenumberof itemsthat are currently in thelist.

� void append(constT &a)

Addstheitema to theendof thelist.

� T get()

Returnsthelast itemon thelist andremovesit.

� T removeAt (size t index)

Removesandreturnstheitemat thespecifiedindex.

� int remove (const T &a)

Removesthespecified itemfromthelist.

� void insert(const T &a)

Addstheitema to theendof thelist.

� int contains(const T &a) const

ReturnsTRUE if list containsobjecta, returnsFALSEotherwise.

� int find (int( � testFun)(const T &, void � ), void � d, T &k) const

ReturnsTRUE if thelist containsan objectwhich theuserdefinedfunctionfinds.
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� size t index (int( � testFun)(constT &, void � ), void � d) const

Returnstheindex of objectwhich theuserdefinedtestfunctionfinds.

� void sort(int( � sortFun)(constT &, constT &))

Sortsthelist into an order basedon thepredefinedsort function.

� size t index (const T &a) const

Returnstheindex of theobject.

� size t occurrencesOf(constT &a) const

Returnsthenumberof itemsin thelist equalto object.

� bool isEmpty()

ReturnsTRUE if list is empty, returnsFALSEotherwise.

� T & operator[] (size t i)

Returnstheobjectat index i (canuseaslvalue).

� constT & operator[] (size t i) const

Returnstheobjectat index i, const(can’t useaslvalue).

6.25.1 DetailedDescription

template� classT � classDakotaList � T �

Templateclassfor theDakotabookkeepinglist.

TheDakotaList is thecommon list classfor Dakota. It inheritsfrom eithertheRW list classor theSTL
list class.Extends thebaselist classto addDakotaspecificmethods Builds uponthepreviously existing
DakotaValList class

6.25.2 Member Function Documentation

6.25.2.1 template� classT � void DakotaList � T � ::t estClass()

Classunit testmethod.

Unit testmethod for theDakotaListclass.Providesaquickwayto testthebasicfunctionallity of theclass.
Utilizes theassertfunction to testfor correctness,will fail if anunexpectedansweris received.

6.25.2.2 template� classT � void DakotaList � T � ::append (constT & a)

Addstheitem ato theendof thelist.

Insert item at the endof list, calls STL pushbackmethod which placesthe objectat the endof the list.
Sameastheinsert() method.
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6.25.2.3 template� classT � T DakotaList � T � ::get ()

Returnsthelastitem onthelist andremovesit.

Remove andreturn item from front of list. Returnstheobjectpointed to by theSTL front iterator. It also
deletesthefirst nodeby calling theSTL erasemethod. Theerase()method handlesall aspectsof removing
a node from thelist.

6.25.2.4 template� classT � T DakotaList � T � ::r emoveAt (size t index)

Removes andreturns theitem at thespecifiedindex.

Removes theitem at theindex specified.Usesa STL iteratorto stepto theappropriatepositionin thelist,
andthencallstheSTL erase()method(). Theerase()method handlesall aspectsof removing a nodefrom
thelist

6.25.2.5 template� classT � int DakotaList � T � ::r emove (constT & a)

Removes thespecifieditem from thelist.

Remove the item from the list, usesSTL iteratorto find theobject. It thencalls theSTL erase()method
whichhandlesall theaspectsof doinga remove.

6.25.2.6 template� classT � void DakotaList � T � ::insert (constT & a)

Addstheitem ato theendof thelist.

Insert item at the endof list, calls STL pushbackmethod which placesthe objectat the endof the list.
Sameastheappend() method.

6.25.2.7 template� classT � int DakotaList � T � ::contains (constT & a) const

ReturnsTRUE if list contains objecta, returnsFALSE otherwise.

Usesa STL iteratorto stepthrough thelist. Returnsa trueassoonasthespecifiedobjectis found.

6.25.2.8 template� classT � int DakotaList � T � ::find (int( � testFun)(constT &, void � ), void � d,
T & k) const

ReturnsTRUE if thelist containsanobjectwhich theuserdefinedfunctionfinds.

The find methodmimicks the RW find algorithm by utilizing the FunctionCompareclassand the STL
find if algorithm. Thefind if method returns aniterator. Theiteratoris thencomparedagainst theiterator
thatis returnedby themethod end() to determine if objectwasfound.

6.25.2.9 template� classT � size t DakotaList � T � ::index (int( � testFun)(constT &, void � ), void
� d) const

Returnstheindex of objectwhichtheuserdefinedtestfunction finds.

Theindex methodmimickstheRW index algorithmby utilizing the FunctionCompareclassandtheSTL
find if algorithm. Thefind if method returnsaniterator. Theiteratoris thenusedto find thepositionof the
object.
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6.25.2.10 template� classT � void DakotaList � T � ::sort (int( � sortFun)(constT &, constT &))

Sortsthelist into anorderbasedon thepredefinedsortfunction.

The sort method utilizes the SortCompare classand the STL sort algorithm to sort a list basedon the
predefinedfunction sortFun.EachtypeT shouldhaveadefinedsortmethod if youwishto sortthespecific
data.Note:Not supportedunderSOLARIS!

6.25.2.11 template� classT � size t DakotaList � T � :: index (constT & a) const

Returnstheindex of theobject.

Returnstheindex of theitem in thelist, usesSTL iteratorto stepthrough thelist. Returnstheindex of the
first instanceof theobject,theremaybemorethanonein thelist.

6.25.2.12 template� classT � size t DakotaList � T � ::occurrencesOf(constT & a) const

Returnsthenumber of itemsin thelist equalto object.

UsesanSTL iteratorto stepthrough thelist andcountthenumberof occurencesof thespecifiedobject.

6.25.2.13 ]

template� classT � T & DakotaList � T � ::operator[ ] (size t i)

Returnstheobjectat index i (canuseaslvalue).

Returnitem at positioni of list, stepsthrough usingSTL iteratorOnceobjectis found it returnsthevalue
poiintedto by theiterator.

6.25.2.14 ]

template� classT � constT & DakotaList � T � ::operator[ ] (size t i) const

Returnstheobjectat index i, const(can’t useaslvalue).

Returnconstitem at positioni of list, stepsthrough thelist usinganSTL iterator. Onceobject is found it
returns thevalue poiintedto by theiterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� DakotaList.H
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6.26 DakotaMatrix ClassTemplateReference

Templateclassfor theDakotanumerical matrix.

#include � DakotaMatrix.H �
Inheritancediagramfor DakotaMatrix::

DakotaMatrix

DakotaBaseVector< DakotaBaseVector< T > >

Public Methods

� DakotaMatrix(size t num rows=0,size t num cols=0)

Constructor, takesnumberof rows,andnumberof columnsasarguments.

� � DakotaMatrix ()

Destructor.

� DakotaMatrix � T � & operator= (constT &i val)

Setsall elementsin thematrix to ival.

� size t num rows () const

Returnsthenumberof rowsfor thematrix.

� size t num columns() const

Returnsthenumberof columnsfor thematrix.

� void reshape2d (size t num rows,size t num cols)

Resizesthematrix to num rowsby numcols.

� void print (ostream&s) const

Printsa DakotaMatrix to an outputstream.

� void read(UnPackBuffer &s)

Readsa DakotaMatrix froman UnPackBuffer after an MPI receive.

� void print (PackBuffer &s) const

Printsa DakotaMatrix to a PackBuffer prior to an MPI send.

� void testClass()

Classunit testmethod.
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6.26.1 DetailedDescription

template� classT � classDakotaMatrix � T �

Templateclassfor theDakotanumerical matrix.

A matrixclasstemplateto provide2D arraysof objects.Thematrixis zero-based,rows: 0 to (numRows-1)
andcols: 0 to (numColumns-1). The classsupports overloadingof the subscript operator allowing it to
emulateanormal built-in 2D arraytype.TheDakotaMatrix reliesonthe DakotaBaseVectortemplateclass
to managethedifferencesbetweentheRogue Wave vector classandtheSTL vectorclass.

6.26.2 Member Function Documentation

6.26.2.1 template� classT � DakotaMatrix � T � & DakotaMatrix � T � ::operator= (constT &
val)

Setsall elementsin thematrix to ival.

callsbaseclassoperator=(ival)

Reimplementedfrom DakotaBaseVector.

6.26.2.2 template� classT � void DakotaMatrix � T � ::testClass()

Classunit testmethod.

verifiesthebasicfunctionallity of theDakotaMatrixclass.Theassertfunctionis usedto testthecorrectness
of results.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� DakotaMatrix.H
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6.27 DakotaModel ClassReference

Baseclassfor themodelclasshierarchy.

#include � DakotaModel.H �
Inheritancediagramfor DakotaModel::

DakotaModel

LayeredModel NestedModel SingleModel

HierLayeredModel SurrLayeredModel

Public Methods

� DakotaModel ()

defaultconstructor.

� DakotaModel (ProblemDescDB&problem db)

standard constructorfor envelope.

� DakotaModel (constDakotaModel&model)

copyconstructor.

� virtual � DakotaModel ()

destructor.

� DakotaModel operator= (const DakotaModel &model)

assignmentoperator.

� virtual DakotaModel& subordinatemodel ()

returnthesub-modelin nestedandlayeredmodels.

� virtual DakotaIterator& subordinate iterator()

returnthesub-iterator in nestedandlayeredmodels.

� virtual int maximum concurrency () const

usedto returnDACEiterator concurrencyfor SurrLayeredModels.

� virtual void build approximation ()

build theapproximationin LayeredModels.

� virtual void updateapproximation (constDakotaRealVector &x star, constDakotaResponse&re-
sponsestar)
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updatetheapproximationin SurrLayeredModelswith new data.

� virtual void compute correction (const DakotaResponse&truth response,constDakotaResponse
&approx response,constDakotaRealVector &c vars)

computecorrectionfactors for usein LayeredModels.

� virtual void autocorrection(short correction flag)

managesautomaticapplication of correction factors in LayeredModels.

� virtual void apply correction (DakotaResponse&approx response,const DakotaRealVector &c -
vars,shortquiet flag=0)

applycorrectionfactors to approx response(for usein LayeredModels).

� virtual DakotaStringlocal eval synchronization()

returnderivedmodelsynchronizationsetting.

� virtual void free communicators ()

deallocatecommunicator partitionsfor a model.

� virtual void serve ()

Servicejob requestsreceivedfrom the master. Completeswhena terminationmessage is receivedfrom
stopservers().

� virtual void stopservers ()

Executedby the masterto terminateall slaveserveroperations on a particular modelwheniteration on
that modelis complete.

� virtual constDakotaIntList & synchronize nowait completions ()

Returncompletionid’s matching responselist fromsynchronize nowait.

� virtual shortderived masteroverload () const

Returna flag indicating the combination of multiprocessorevaluationsand a dedicatedmasteriterator
scheduling. Usedin synchronouscomputeresponsefunctionsto preventtheerror of trying to run a multi-
processorjob on themaster.

� virtual int total eval counter () const

Returnthetotal evaluationcountfromtheinterface.

� virtual int new eval counter () const

Returnthenew (non-duplicate)evaluation countfromtheinterface.

� void compute response()

ComputetheDakotaResponseat currentVariables(defaultasv).

� void compute response(constDakotaIntArray&asv)

ComputetheDakotaResponseat currentVariables(specifiedasv).

� void asynchcompute response()

Spawnan asynchronousjob (or jobs) that computesthe valueof theDakotaResponseat currentVariables
(defaultasv).
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� void asynchcompute response(const DakotaIntArray &asv)

Spawnan asynchronousjob (or jobs) that computesthe valueof theDakotaResponseat currentVariables
(specifiedasv).

� constDakotaArray � DakotaResponse � & synchronize()

Executea blockingschedulingalgorithmto collectthecompletesetof resultsfroma groupof asynchronous
evaluations.

� constDakotaList� DakotaResponse � & synchronize nowait ()

Executea nonblocking schedulingalgorithm to collectall availableresultsfroma group of asynchronous
evaluations.

� void init communicators(const int &max iteratorconcurrency)

allocatecommunicator partitionsfor a model.

� size t tv () const

returntotal number of vars.

� size t cv () const

returnnumberof activecontinuousvariables.

� size t dv () const

returnnumberof activediscretevariables.

� size t num functions() const

returnnumberof functionsin currentResponse.

� void active variables(constDakotaVariables&vars)

settheactivevariablesin currentVariables.

� constDakotaRealVector& continuousvariables() const

returntheactivecontinuousvariablesfromcurrentVariables.

� void continuousvariables(const DakotaRealVector&c vars)

settheactivecontinuousvariablesin currentVariables.

� constDakotaIntVector& discretevariables() const

returntheactivediscretevariablesfromcurrentVariables.

� void discretevariables(const DakotaIntVector&d vars)

settheactivediscretevariablesin currentVariables.

� constDakotaStringArray & continuousvariablelabels() const

returntheactivecontinuousvariable labelsfromcurrentVariables.

� constDakotaStringArray & discretevariablelabels() const

returntheactivediscretevariablelabelsfromcurrentVariables.

� void inactive continuousvariables (constDakotaRealVector &i c vars)

settheinactivecontinuous variablesin currentVariables.
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� void inactive discretevariables(constDakotaIntVector&i d vars)

settheinactivediscretevariablesin currentVariables.

� constDakotaRealVector& continuous lower bounds () const

returntheactivecontinuousvariable lower bounds fromuserDefinedVarConstraints.

� void continuous lower bounds (const DakotaRealVector&c l bnds)

settheactivecontinuousvariablelower bounds in userDefinedVarConstraints.

� constDakotaRealVector& continuousupper bounds () const

returntheactivecontinuousvariable upperboundsfromuserDefinedVarConstraints.

� void continuousupperbounds (const DakotaRealVector&c u bnds)

settheactivecontinuousvariableupperboundsin userDefinedVarConstraints.

� constDakotaIntVector& discretelower bounds () const

returntheactivediscretevariablelower bounds fromuserDefinedVarConstraints.

� void discretelower bounds (const DakotaIntVector&d l bnds)

settheactivediscretevariablelower bounds in userDefinedVarConstraints.

� constDakotaIntVector& discreteupperbounds () const

returntheactivediscretevariableupperbounds fromuserDefinedVarConstraints.

� void discreteupperbounds (const DakotaIntVector&d u bnds)

settheactivediscretevariableupperbounds in userDefinedVarConstraints.

� constsize t & num linear ineq constraints () const

returnthenumberof linear inequalityconstraints.

� constsize t & num linear eq constraints() const

returnthenumberof linear equalityconstraints.

� constDakotaRealMatrix& linear ineq constraintcoeffs () const

returnthelinear inequalityconstraint coefficients.

� constDakotaRealVector& linear ineq constraint lower bounds () const

returnthelinear inequalityconstraint lower bounds.

� constDakotaRealVector& linear ineq constraint upperbounds () const

returnthelinear inequalityconstraint upperbounds.

� constDakotaRealMatrix& linear eq constraint coeffs () const

returnthelinear equalityconstraint coefficients.

� constDakotaRealVector& linear eq constrainttargets() const

returnthelinear equalityconstraint targets.

� constDakotaIntList & merged integer list () const
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returnthelist of discretevariablesmergedinto a continuousarray in currentVariables.

� constDakotaIntArray & messagelengths() const

returnthearray of MPI packedmessage buffer lengths(messageLengths).

� constDakotaVariables& current variables() const

returnthecurrentvariables(currentVariables).

� constDakotaResponse& current response() const

returnthecurrentresponse(currentResponse).

� constProblemDescDB& prob descdb () const

returntheproblemdescriptiondatabase(probDescDB).

� constDakotaString& model type() const

returnthemodeltype(modelType).

� shortasynchflag () const

returntheasynchronousevaluationflag (asynchEvalFlag).

� void asynchflag (const shortflag)

settheasynchronousevaluationflag (asynchEvalFlag).

� void activatemodel autographics ()

setmodelAutoGraphicsFlag to activatepostingof graphicsdatawithin computeresponse/synchronizefunc-
tions(automaticgraphics postingin themodelasopposedto graphicspostingat thestrategy level).

� constDakotaString& gradient method() const

returnthegradientmethod(gradType).

� int gradient concurrency () const

returnthegradientconcurrencyfor usein parallel configuration logic.

� shortis null () const

functionto check modelRep(doesthisenvelopecontaina letter).

ProtectedMethods

� DakotaModel (BaseConstructor, ProblemDescDB&problem db)

constructorinitializes the baseclasspart of letter classes(BaseConstructor overloading avoids infinite
recursion in thederivedclassconstructors - Coplien,p. 139).

� virtual void derived compute response(constDakotaIntArray&asv)

portion of computeresponse() specificto derivedmodelclasses.

� virtual void derived asynchcompute response(const DakotaIntArray &asv)

portion of asynch computeresponse() specificto derivedmodelclasses.

� virtual constDakotaArray� DakotaResponse � & derived synchronize()
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portion of synchronize() specificto derivedmodelclasses.

� virtual constDakotaList� DakotaResponse � & derived synchronize nowait ()

portion of synchronizenowait() specificto derivedmodelclasses.

� virtual void derived init communicators (const DakotaIntArray &messagelengths, const int
&max iteratorconcurrency)

portion of init communicators() specificto derivedmodelclasses.

ProtectedAttrib utes

� DakotaVariablescurrentVariables

thesetof current variablesusedby themodelfor performingfunctionevaluations.

� size t numGradVars

thenumberof activecontinuousvariables(usedin thefinite differenceroutines).

� DakotaResponsecurrentResponse

thesetof current responsesthat holdstheresultsof modelfunctionevaluations.

� size t numFns

thenumberof functionsin currentResponse.

� DakotaVarConstraintsuserDefinedVarConstraints

Explicit constraints on variablesare maintainedin theDakotaVarConstraintsclasshierarchy. Currently,
this includeslinear constraints and bounds, but could be extendedin the future to includeother explicit
constraintswhich (1) havetheir form specifiedby theuser, and(2) are not catalogued in DakotaResponse
sincetheir form andcoefficientsare publishedto an iterator at startup.

PrivateMethods

� DakotaModel � get model (ProblemDescDB&problem db)

Usedby theenvelope to instantiatethecorrectletter class.

� int fd gradients (const DakotaIntArray &map asv, const DakotaIntArray &fd gradasv, const
DakotaIntArray&original asv, constint asynchflag)

evaluatenumericalgradientsusingfinitedifferences.Thisroutineis selectedwith ”method sourcedakota”
(thedefaultmethodsource) in thenumericalgradient specification.

� void synchronize fd gradients (const DakotaArray� DakotaResponse � &fd gradresponses,
DakotaResponse &new response, const DakotaIntArray &fd gradasv, const DakotaIntArray
&asv)

combineresultsfromanarrayoffinitedifferenceresponseobjects(fd grad responses)into a singleresponse
(new response).

� void updateresponse(DakotaResponse&new response,constDakotaIntArray &fd gradasv, const
DakotaIntArray &asv, constshort initial map,DakotaRealVector &fn vals x0, DakotaRealMatrix
&partial fn grads,constDakotaRealMatrix &new fn grads)

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.27DakotaModel ClassReference 125

overlayresultsto updatea responseobject.

� void manageasv (const DakotaIntArray &asv in, DakotaIntArray &map asvout, DakotaIntArray
&fd gradasvout, int &use fd grad)

Coordinatesmap()andfd gradients() calls givenan asv in input.

PrivateAttrib utes

� DakotaModel � modelRep

pointerto theletter (initializedonly for theenvelope).

� int referenceCount

numberof objectssharingmodelRep.

� constProblemDescDB& probDescDB

classmemberreferenceto theproblemdescriptiondatabase.

� constParallelLibrary & parallelLib

classmemberreferenceto theparallel library.

� DakotaIntArray messageLengths

lengthof packedMPI bufferscontaining vars,vars andasv, response, andPRPair.

� DakotaStringmodelType

typeof model:single, nested,or layered.

� shortasynchFDFlag

flagsuseof fd gradientsw/i asynch compute response.

� shortasynchEvalFlag

flagsasynch evaluations(local or distributed).

� shortmodelAutoGraphicsFlag

flag for postingof graphics data within computeresponse(automaticgraphicsposting in the modelas
opposed to graphicspostingat thestrategy level).

� DakotaList� DakotaVariables � varsList

historyof vars populatedin asynch computeresponse() andusedin synchronize().

� DakotaList� DakotaIntArray � asvList

if asynchFDFlag is set,transfers asvrequeststo synchronize.

� DakotaShortList initialMapList

transfers initial mapflag valuesfromfd gradients to synchronize fd gradients.

� DakotaShortList dbFnsList

transfers db fnsflag valuesfromfd gradientsto synchronizefd gradients.

� DakotaList� DakotaResponse � dbResponseList
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transfers databasecapturesfromfd gradientsto synchronize fd gradients.

� DakotaRealListdeltaList

transfers deltasfromfd gradients to synchronizefd gradients.

� DakotaIntList numMapsList

tracks the numberof mapsusedin fd gradients(). Usedin synchronize() as a key for combiningfinite
differenceresponsesinto numericalgradients.

� DakotaArray � DakotaResponse � responseArray

usedto return an array of responses for asynchronousevaluations. This array hasthe responsesin final
concatenatedform. Thesimilar array in DakotaInterfacecontainstheraw responses.

� DakotaList� DakotaResponse � responseList

usedto returna list of responsesfor asynchronousevaluations. Thislist hastheresponses in final concate-
natedform. Thesimilar list in DakotaInterfacecontains theraw responses.

� DakotaStringgradType

gradienttype:none, numerical,analytic,mixed.

� DakotaStringmethodSrc

methodsource: dakota, vendor.

� DakotaStringintervalType

interval type: forward, central.

� RealfiniteDiffSS

relativefinite differencestepsize.

� DakotaIntList idAnalytic

analyticfn id’s for mixedgradients.

6.27.1 DetailedDescription

Baseclassfor themodelclasshierarchy.

TheDakotaModel classis thebaseclassfor oneof theprimaryclasshierarchies in DAKOTA. Themodel
hierarchy containsa set of variables, an interface,and a set of responses,and an iterator operateson
the modelto mapthe variablesinto responsesusingthe interface. For memory efficiency andenhanced
polymorphism, themodelhierarchy employs the ”letter/envelopeidiom” (seeCoplien”AdvancedC++”,
p. 133), for which the baseclass(DakotaModel)servesas the envelope andoneof the derived classes
(selectedin DakotaModel::getmodel()) servesastheletter.

6.27.2 Constructor & Destructor Documentation
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6.27.2.1 DakotaModel::DakotaModel ()

defaultconstructor.

Thedefault constructor is usedin Vector� DakotaModel � instantiationsandfor initialization of Dakota-
Model objectscontained in DakotaStrategy derivedclasses(seederivedstrategy header files). modelRep
is NULL in this case(a populatedproblem db is neededto build a meaningful DakotaModel object). This
makesit necessaryto checkfor NULL in thecopy constructor, assignmentoperator, anddestructor.

6.27.2.2 DakotaModel::DakotaModel (ProblemDescDB& problemdb)

standardconstructor for envelope.

Used in model instantiations within strategy constructors. Envelopeconstructor only needsto extract
enough datato properly execute get model, sinceDakotaModel(BaseConstructor, problem db) builds the
actualbaseclassdatafor thederived models.

6.27.2.3 DakotaModel::DakotaModel (constDakotaModel & model)

copy constructor.

Copy constructormanagessharingof modelRepandincrementing of referenceCount.

6.27.2.4 DakotaModel:: � DakotaModel () [virtual]

destructor.

DestructordecrementsreferenceCountandonly deletesmodelRepwhenreferenceCountreacheszero.

6.27.2.5 DakotaModel::DakotaModel (BaseConstructor, ProblemDescDB& problemdb)
[protected]

constructor initializes the baseclasspart of letter classes(BaseConstructoroverloading avoids infinite
recursion in thederived classconstructors- Coplien,p. 139).

Thisconstructorbuilds thebaseclassdatafor all inheritedmodels. get model() instantiatesaderivedclass
andthederivedclassselectsthisbaseclassconstructor in its initializationlist (to avoid therecursionof the
baseclassconstructor calling get model() again). Sincetheletter IS therepresentation,its representation
pointeris setto NULL (anuninitializedpointercausesproblemsin � DakotaModel).

6.27.3 Member Function Documentation

6.27.3.1 DakotaModel DakotaModel::operator= (constDakotaModel & model)

assignmentoperator.

Assignmentoperator decrementsreferenceCountfor old modelRep,assignsnew modelRep, and incre-
mentsreferenceCountfor new modelRep.
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6.27.3.2 DakotaString DakotaModel::local eval synchronization () [virtual]

returnderived modelsynchronizationsetting.

SingleModels andHierLayeredModels redefinethis virtual function. A default valueof ”synchronous”
preventsasynchlocaloperationsfor:

� NestedModels: a subIteratorcansupport messagepassingparallelism,but not asynchlocal. Also,
probDescDB”interface.synchronization”will bebadif nooptional interface(will contain lastinter-
facespec.parsed).

� SurrLayeredModels:while asynchevalsonapproximationswill work dueto someadded bookkeep-
ing, avoidingthemis preferable.

Reimplementedin HierLayeredModel, andSingleModel.

6.27.3.3 void DakotaModel::init communicators(constint & max iterator concurrency)

allocatecommunicatorpartitionsfor a model.

The init communicators() andderived init communicators() functionsarestucturedto avoid performing
the messageLengthsestimationmorethanonce. init communicators() (not virtual) performsthe estima-
tion andthenforwardstheresultsto derived init communicators(virtual) which usesthedatain different
contexts.

6.27.3.4 DakotaModel � DakotaModel::get model (ProblemDescDB& problemdb) [private]

Usedby theenvelopeto instantiatethecorrect letterclass.

Usedonly by theenvelopeconstructor to initialize modelRepto theappropriatederived type,asgiven by
themodelTypeattribute.

6.27.3.5 int DakotaModel::fd gradients (constDakotaIntArray & map asv, constDakotaIntArray
& fd grad asv, constDakotaIntArray & original asv, constint asynch flag) [private]

evaluatenumericalgradientsusingfinite differences.This routine is selectedwith ”method sourcedakota”
(thedefault methodsource)in thenumerical gradientspecification.

Compute finite differencegradients,put thedatain currentResponse,andreturnthenumberof mapsused
by fd gradients. This returnvalueis usedby asynchcompute response() andsynchronize() to track re-
sponsearraysandit couldbeusedto improve managementof max function evaluationswithin the itera-
tors.

6.27.3.6 void DakotaModel::synchronize fd gradients (const DakotaArray � DakotaResponse
� & fd grad responses, DakotaResponse& new response, constDakotaIntArray &
fd grad asv, constDakotaIntArray & asv) [private]

combine resultsfrom an arrayof finite difference responseobjects (fd gradresponses)into a singlere-
sponse(new response).

Merge a vector of fd gradresponses into a single new response. This function is used both by
compute response() for thecaseof asynchronous fd gradients() andby synchronize() for the casewhere
oneor more asynchcompute response() callshasemployedasynchronousfd gradients().
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6.27.3.7 void DakotaModel::update response(DakotaResponse& new response, const
DakotaIntArray & fd grad asv, constDakotaIntArray & asv, constshort initial map,
DakotaRealVector & fn vals x0, DakotaRealMatrix & partial fn grads, const
DakotaRealMatrix & new fn grads) [private]

overlay resultsto updatea responseobject.

Overlay function value and numerical gradient datato populate new response as governedby initial -
mapflag andasvvectors. If initial mapoccurred, thenaddto the partial responseobjectcreatedby the
map. If initial mapwasnot used,thenonly new fn gradsshouldbepresentin theupdatednew response.
Conveniencefunction usedby fd gradients for thesynchronouscaseandby synchronize fd gradients for
theasynchronous case.

6.27.3.8 void DakotaModel::manage asv(constDakotaIntArray & asv in, DakotaIntArray &
map asvout, DakotaIntArray & fd grad asvout, int & use fd grad) [private]

Coordinatesmap()andfd gradients() callsgivenanasv in input.

Splitsasv in total requestinto mapasvout for useby map() andfd gradasvout for useby fd gradients(),
asgovernedby gradient specification.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaModel.H� DakotaModel.C
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6.28 DakotaNonD ClassReference

Baseclassfor all nondetermisticiterators(theDAKOTA/UQ branch).

#include � DakotaNonD.H �
Inheritancediagramfor DakotaNonD::

DakotaNonD

DakotaIterator

NonDAdvMeanValue NonDPCE NonDProbability NonDSampling

ProtectedMethods

� DakotaNonD (DakotaModel&model)

constructor.

� DakotaNonD (NoDBBaseConstructor, DakotaModel &model)

alternateconstructor for instantiations”on thefly”.

� � DakotaNonD ()

destructor.

� void run iterator()

redefinesthemainiterator hierarchy virtual functionto invoke quantify uncertainty.

� virtual void quantify uncertainty ()=0

performsa forward uncertainty propagation of parameterdistributionsinto responsestatistics.

� void vectorstatistics(int num ran var, int num obs,constDakotaRealVectorArray&samples,const
DakotaRealArray&thresh)

computesmean,standard deviation, andprobability of threshold exceedancefor thesamplesinput, where
samplesmaybeinput or output-related.

� constDakotaResponse& iterator responseresults() const

returnthefinal statisticsfromthenondeterministiciteration.

ProtectedAttrib utes

� DakotaRealVectornormalMeans

normaluncertainvariablemeans.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.28DakotaNonD ClassReference 131

� DakotaRealVectornormalStdDevs

normaluncertainvariablestandard deviations.

� DakotaRealVectornormalDistLowerBnds

normaluncertainvariabledistribution lower bounds.

� DakotaRealVectornormalDistUpperBnds

normaluncertainvariabledistribution upper bounds.

� DakotaRealVectorlognormalMeans

lognormaluncertain variablemeans.

� DakotaRealVectorlognormalStdDevs

lognormaluncertain variablestandard deviations.

� DakotaRealVectorlognormalErrFacts

lognormaluncertain variableerror factors.

� DakotaRealVectorlognormalDistLowerBnds

lognormaluncertain variabledistribution lower bounds.

� DakotaRealVectorlognormalDistUpperBnds

lognormaluncertain variabledistribution upperbounds.

� DakotaRealVectoruniformDistLowerBnds

uniformuncertain variabledistribution lower bounds.

� DakotaRealVectoruniformDistUpperBnds

uniformuncertain variabledistribution upperbounds.

� DakotaRealVectorloguniformDistLowerBnds

loguniformuncertainvariabledistribution lower bounds.

� DakotaRealVectorloguniformDistUpperBnds

loguniformuncertainvariabledistribution upperbounds.

� DakotaRealVectorweibullAlphas

weibull uncertainvariablealphas.

� DakotaRealVectorweibullBetas

weibull uncertainvariablebetas.

� DakotaStringList histogramFilenames

histogramuncertainvariablefilenames.

� DakotaRealMatrixuncertainCorrelations

uncertainvariablecorrelationmatrix (rankcorrelationsfor samplingandcorrelationcoefficientsfor ana-
lytic reliability).

� size t numNormalVars
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numberof normaluncertain variables.

� size t numLognormalVars

numberof lognormal uncertainvariables.

� size t numUniformVars

numberof uniformuncertainvariables.

� size t numLoguniformVars

numberof loguniformuncertainvariables.

� size t numWeibullVars

numberof weibull uncertainvariables.

� size t numHistogramVars

numberof histogramuncertainvariables.

� size t numUncertainVars

total numberof uncertain variables.

� size t numResponseFunctions

numberof responsefunctions.

� DakotaRealVectormeanStats

meanscomputedin vector statistics().

� DakotaRealVectorstdDevStats

stddeviationscomputedin vector statistics().

� DakotaRealVectorprobMoreThanThresh

probabilitiesthat responsefunctionsare greaterthanrespThresh(computedinvector statistics()).

� DakotaResponsefinalStatistics

final statisticsfrom the forward uncertaintypropagation: responsemeans,responsestandard deviations,
probabilitiesof failure.

� shortcorrelationFlag

flag for indicatingif correlationexistsamongtheuncertain variables.

6.28.1 DetailedDescription

Baseclassfor all nondetermisticiterators(theDAKOTA/UQ branch).

Thebaseclassfor nondeterministiciteratorsconsolidatesuncertain variable dataandprobabilisticutilities
for inheritedclasses.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaNonD.H� DakotaNonD.C
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6.29 DakotaOptimizer ClassReference

Baseclassfor theoptimizerbranch of theiteratorhierarchy.

#include � DakotaOptimizer.H �
Inheritancediagramfor DakotaOptimizer::

DakotaOptimizer

DakotaIterator

CONMINOptimizer DOTOptimizer NPSOLOptimizer SGOPTOptimizer SNLLOptimizer

Public Methods

� void run iterator()

run theiterator.

� constDakotaVariables& iteratorvariable results() const

returnthefinal iterator solution(variables).

� constDakotaResponse& iterator responseresults() const

returnthefinal iterator solution(response).

� void print iterator results(ostream&s) const� void multi objective weights(constDakotaRealVector &multi obj wts)

set the relative weightingsfor multiple objectivefunctions. Usedby ConcurrentStrategy for Pareto set
optimization.

ProtectedMethods

� DakotaOptimizer ()

defaultconstructor.

� DakotaOptimizer (DakotaModel &model)

standard constructor.

� � DakotaOptimizer ()

destructor.

� virtual void find optimum ()=0

Usedwithin the optimizerbranch for computingthe optimal solution. Redefines the run iterator virtual
functionfor theoptimizerbranch.
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Static Protected Methods

� DakotaResponsemulti objective modify (const DakotaResponse&raw response)

mapsmultipleobjectivefunctionsto a singleobjectivefor single-objectiveoptimizers.

ProtectedAttrib utes

� int realWorkSpaceSize

sizeof realWorkSpace.

� int intWorkSpaceSize

sizeof intWorkSpace.

� DakotaRealArrayrealWorkSpace

real work spacefor f77 optimizers.

� DakotaIntArray intWorkSpace

int work spacefor f77 optimizers.

� size t numObjectiveFunctions

numberof objectivefunctions.

� RealconvergenceTol

optimizerconvergencetolerance.

� RealconstraintTol

optimizerconstraint tolerance.

� size t numNonlinearIneqConstraints

numberof nonlinearinequalityconstraints.

� DakotaRealVectornonlinearIneqLowerBnds

nonlinear inequality constraint lower bounds.

� DakotaRealVectornonlinearIneqUpperBnds

nonlinear inequality constraint upper bounds.

� RealbigBoundSize

cutoff valuefor inequalityconstraint bounds.

� size t numNonlinearEqConstraints

numberof nonlinearequalityconstraints.

� DakotaRealVectornonlinearEqTargets

nonlinear equality constraint targets.

� int numNonlinearConstraints

total numberof nonlinear constraints.
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� int numConstraints

total numberof linear andnonlinear constraints(for DOT/CONMIN).

� size t numLinearIneqConstraints

numberof linear inequalityconstraints.

� DakotaRealMatrixlinearIneqConstraintCoeffs

linear inequality constraint coefficients.

� DakotaRealVectorlinearIneqLowerBnds

linear inequality constraint lower bounds.

� DakotaRealVectorlinearIneqUpperBnds

linear inequality constraint upper bounds.

� size t numLinearEqConstraints

numberof linear equalityconstraints.

� DakotaRealMatrixlinearEqConstraintCoeffs

linear equalityconstraint coefficients.

� DakotaRealVectorlinearEqTargets

linear equalityconstraint targets.

� int numLinearConstraints

total numberof linear constraints.

� int localConstraintArraySize

usedby Fortran optimizers for non-zero array sizing.

� shortspeculativeFlag

flag for speculativeoptimizationapproach.

� shortvendorNumericalGradFlag

convenienceflag for gradType==”numerical” && methodSource==”vendor”.

� DakotaVariablesbestVariables

bestvariablesfoundby optimizer.

� DakotaResponsebestResponses

bestresponsefoundby optimizer.

Static Protected Attrib utes

� size t staticNumContinuousVars

staticcopyof numContinuousVarsusedin staticfunctionspassedbyfunctionpointer(NPSOLandOPT++).

� size t staticNumObjFns
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staticcopyof numObjectiveFnsusedin staticfunctionspassedby functionpointer(NPSOLandOPT++).

� size t staticNumNonlinearConstraints

static copyof numNonlinearConstraints usedin static functionspassedby functionpointer (NPSOLand
OPT++).

PrivateAttrib utes

� DakotaRealVectormultiObjWeights

user-specifiedweightsfor multipleobjectivefunctions.

Static PrivateAttrib utes

� DakotaRealVectorstaticMultiObjWeights

staticcopyof multiObjWeightsusedin staticfunctionspassedby functionpointer(NPSOLandOPT++).

6.29.1 DetailedDescription

Baseclassfor theoptimizerbranch of theiteratorhierarchy.

TheDakotaOptimizerclassprovidescommondataandfunctionality for DOTOptimizer, NPSOLOptimizer,
SNLLOptimizer, andSGOPTOptimizer.

6.29.2 Constructor & Destructor Documentation

6.29.2.1 DakotaOptimizer:: DakotaOptimizer (DakotaModel & model) [protected]

standardconstructor.

This constructor extracts theinheriteddatafor theoptimizerbranch andperformssanitychecking on gra-
dientandconstraintsettings.

6.29.3 Member Function Documentation

6.29.3.1 void DakotaOptimizer::run iterator () [virtual]

runtheiterator.

Thisfunctionis theprimary runfunction for theiteratorclasshierarchy. All derivedclassesneedto redefine
it.

Reimplementedfrom DakotaIterator.
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6.29.3.2 void DakotaOptimizer::print iterator results(ostream & s) const [virtual]

Redefinesdefault iterator resultsprinting to include optimization results(objective function and con-
straints).

Reimplementedfrom DakotaIterator.

6.29.3.3 DakotaResponseDakotaOptimizer::multi objective modify (const DakotaResponse&
raw response) [static, protected]

mapsmultipleobjective functions to a singleobjective for single-objectiveoptimizers.

This function is responsible for the mapping of multiple objective functions into a singleobjective for
publishing to single-objective optimizers. Usedin DOTOptimizer, NPSOLOptimizer, SNLLOptimizer,
andSGOPTApplication on every functionevaluation. Thesimpleweightingapproach(usingstaticMulti-
ObjWeights)is theonly techniquesupportedcurrently. Theweightingsareusedto scalefunctionvalues,
gradients,andHessiansasneeded.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaOptimizer.H� DakotaOptimizer.C
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6.30 DakotaResponseClassReference

Containerclassfor responsefunctionsandtheirderivatives.DakotaResponseprovidesthehandleclass.

#include � DakotaResponse.H �

Public Methods

� DakotaResponse()

defaultconstructor.

� DakotaResponse(int num params,constProblemDescDB&problemdb)

standard constructorbuilt fromproblemdescriptiondatabase.

� DakotaResponse(int num params,constDakotaIntArray &asv)

alternateconstructor usinglimited data.

� DakotaResponse(constDakotaResponse&response)

copyconstructor.

� � DakotaResponse()

destructor.

� DakotaResponseoperator= (const DakotaResponse&response)

assignmentoperator.

� int operator==(const DakotaResponse&response)const

equalityoperator.

� size t num functions() const

returnthenumberof responsefunctions.

� constDakotaIntArray & active set vector() const

returntheactivesetvector.

� void active set vector(constDakotaIntArray&asv)

settheactivesetvector.

� constDakotaString& interfaceid () const

returntheinterfaceidentifier.

� void interfaceid (const DakotaString&id)

settheinterfaceidentifier.

� constDakotaStringArray & fn tags() const

returnthefunctionidentifierstrings.
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� void fn tags(const DakotaStringArray &tags)

setthefunctionidentifierstrings.

� constDakotaRealVector& function values() const

returnthefunctionvalues.

� void function values (constDakotaRealVector &function vals)

setthefunctionvalues.

� constDakotaRealMatrix& function gradients () const

returnthefunctiongradients.

� void function gradients(const DakotaRealMatrix&function grads)

setthefunctiongradients.

� constDakotaRealMatrixArray & function hessians() const

returnthefunctionHessians.

� void function hessians(constDakotaRealMatrixArray &function hessians)

setthefunctionHessians.

� void read(istream&s)

reada responseobjectfroman istream.

� void write (ostream&s) const

write a responseobjectto an ostream.

� void readannotated(istream&s)

reada responseobjectin annotatedformatfroman istream.

� void write annotated(ostream&s) const

write a responseobjectin annotatedformatto an ostream.

� void write tabular (ostream&s) const

write responseRep::functionValuesin tabular formatto an ostream.

� void read(DakotaBiStream&s)

reada responseobjectfromthebinary restartstream.

� void write (DakotaBoStream&s) const

write a responseobjectto thebinary restartstream.

� void read(UnPackBuffer &s)

reada responseobjectfroma packedMPI buffer.

� void write (PackBuffer &s) const

write a responseobjectto a packedMPI buffer.

� DakotaResponsecopy () const

a deepcopyfor usein historymechanisms.
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� int datasize()

handleclassforward to correspondingbody classmemberfunction.

� void readdata(double � responsedata)

handleclassforward to correspondingbody classmemberfunction.

� void write data(double � responsedata)

handleclassforward to correspondingbody classmemberfunction.

� void overlay (constDakotaResponse&response)

handleclassforward to correspondingbody classmemberfunction.

� void copy results(constDakotaResponse&response)

handleclassforward to correspondingbody classmemberfunction.

� void purge inactive ()

handleclassforward to correspondingbody classmemberfunction.

� void reset()

handleclassforward to correspondingbody classmemberfunction.

PrivateAttrib utes

� DakotaResponseRep� responseRep

pointerto thebody(handle-bodyidiom).

6.30.1 DetailedDescription

Containerclassfor responsefunctionsandtheirderivatives.DakotaResponseprovidesthehandleclass.

TheDakotaResponseclassisacontainerclassfor anabstractsetof functions(functionValues)andtheirfirst
(functionGradients)andsecond(functionHessians)derivatives. The functions may involve objective and
constraint functions(optimization dataset),leastsquaresterms(parameterestimationdataset),or generic
responsefunctions (uncertaintyquantification dataset). It is not currently partof a classhierarchy, since
theabstractionhasbeensufficiently general andhasnot required specialization.For memoryefficiency, it
employs the”handle-bodyidiom” approachto referencecounting andrepresentation sharing(seeCoplien
”AdvancedC++”, p. 58), for whichDakotaResponseservesasthehandleand DakotaResponseRepserves
asthebody.

6.30.2 Constructor & Destructor Documentation
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6.30.2.1 DakotaResponse::DakotaResponse()

defaultconstructor.

Needa populatedproblemdescription databaseto build a meaningful DakotaResponseobject,sosetthe
responseRep=NULLin default constructor for efficiency. This thenrequires acheckonNULL in thecopy
constructor, assignment operator, anddestructor.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaResponse.H� DakotaResponse.C

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



142 DAK OTA ClassDocumentation

6.31 DakotaResponseRepClassReference

Containerclassfor responsefunctionsandtheirderivatives.DakotaResponseRepprovidesthebodyclass.

#include � DakotaResponse.H �

PrivateMethods

� DakotaResponseRep()

defaultconstructor.

� DakotaResponseRep(int num params,constProblemDescDB&problem db)

standard constructorbuilt fromproblemdescriptiondatabase.

� DakotaResponseRep(int num params,constDakotaIntArray &asv)

alternateconstructor usinglimited data.

� � DakotaResponseRep()

destructor.

� void read(istream&s)

reada responseRepobjectfroman istream.

� void write (ostream&s) const

write a responseRepobjectto an ostream.

� void readannotated(istream&s)

reada responseRepobjectfroman istream(annotatedformat).

� void write annotated(ostream&s) const

write a responseRepobjectto an ostream(annotatedformat).

� void write tabular (ostream&s) const

write functionValuesto an ostream(tabular format).

� void read(DakotaBiStream&s)

reada responseRepobjectfroma binary stream.

� void write (DakotaBoStream&s) const

write a responseRepobjectto a binary stream.

� void read(UnPackBuffer &s)

reada responseRepobjectfroma packedMPI buffer.

� void write (PackBuffer&s) const

write a responseRepobjectto a packedMPI buffer.
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� int datasize()

returnthenumberof doublesactivein response. Usedfor sizingdouble� responsedataarrayspassedinto
read dataandwrite data.

� void readdata(double � responsedata)

readfroman incomingdouble� array.

� void write data(double � responsedata)

write to an incomingdouble� array.

� void overlay (constDakotaResponse&response)

addincomingresponseto functionValues/Gradients/Hessians.

� void copy results(constDakotaResponse&response)

copy functionValues,functionGradients, & functionHessians data only. Do not copyASV, tags, id’s, etc.
Usedin placeof assignment operator for retrieving resultsdatafromthedata pairs list withoutcorrupting
otherdata.

� void purge inactive ()

Purgeextraneousdatafromtheresponseobject(usedwhena responseobjectis returned fromthedatabase
(desired pair) with more data than neededby the search pair ASV(seeApplicationInterface::mapand
DakotaModel::fd gradients).

� void reset()

resetsfunctionValues,functionGradients,andfunctionHessiansto zero.

PrivateAttrib utes

� int referenceCount

numberof handleobjectssharingresponseRep.

� DakotaRealVectorfunctionValues

abstract setof functions.

� DakotaRealMatrixfunctionGradients

first derivatives.

� DakotaRealMatrixArray functionHessians

secondderivatives.

� DakotaIntArray responseASV

Copyof DakotaIterator’sactiveSetVectorneededfor operator overloadedI/O.

� DakotaStringArray fnTags

functionidentifiers usedto improveoutputreadability.

� DakotaStringinterfaceId

theinterfaceusedto generatethis responseobject.Usedin PRPair::vars asv compare.
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Friends

� classDakotaResponse

thehandleclasscanaccessattributesof thebodyclassdirectly.

6.31.1 DetailedDescription

Containerclassfor responsefunctionsandtheirderivatives.DakotaResponseRepprovidesthebodyclass.

TheDakotaResponseRepclassis the”representation”of theresponsecontainerclass.It is the”body” por-
tionof the”handle-body idiom” (seeCoplien”AdvancedC++”, p. 58). Thehandleclass( DakotaResponse)
providesfor memory efficiency in managementof multiple responseobjectsthrough referencecounting
and representation sharing. The body class(DakotaResponseRep)actually contains the response data
(functionValues, functionGradients, functionHessians,etc.). The representation is hidden in that an in-
stanceof DakotaResponseRepmayonly becreatedby DakotaResponse. Therefore, programmerscreate
instancesof theDakotaResponsehandleclass,andonly needto beawareof thehandle/bodymechanisms
whenit comesto managing shallow copies(sharedrepresentation)versusdeepcopies(separate represen-
tationusedfor historymechanisms).

6.31.2 Constructor & Destructor Documentation

6.31.2.1 DakotaResponseRep::DakotaResponseRep(int num params, const ProblemDescDB&
problemdb) [private]

standardconstructorbuilt from problemdescriptiondatabase.

The standard constructor usedby DakotaModelRep. An interfaceIdidentifiesa set of resultswith the
interfaceusedin generatingthem,whichallowsvarsasvcompareto prevent duplicatedetectiononresults
from differentinterfaces.

6.31.2.2 DakotaResponseRep::DakotaResponseRep(int num params, constDakotaIntArray &
asv) [private]

alternateconstructorusinglimited data.

Usedfor building aresponseobjectof thecorrectsizeonthefly (e.g.,by slaveanalysisserversperforming
execute() on a local response). fnTagsandinterfaceId arenot needed for this purposesincethey’re not
passedin theMPI send/recvbuffers (NOTE: if interfaceIdbecomesneeded, it couldbesetfrom anAppInt
attribute passedfrom AppInt::serve()). However, NPSOLOptimizer’s user-definedfunctions option uses
this constructor to build bestResponsesandbestResponsesneedsfnTags for I/O, soconstructionof fnTags
hasbeenadded.

6.31.3 Member Function Documentation
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6.31.3.1 void DakotaResponseRep::read (istream & s) [private]

readaresponseRepobjectfrom anistream.

ASCII versionof readneedscapabilitiesfor capturing dataomissionsor formatting errors(resultingfrom
usererroror asynchracecondition) andanalysisfailures(resultingfrom nonconvergence,instability, etc.).

6.31.3.2 void DakotaResponseRep::write(ostream & s) const [private]

write a responseRepobjectto anostream.

ASCII versionof write.

6.31.3.3 void DakotaResponseRep::read annotated (istream& s) [private]

readaresponseRepobjectfrom anistream(annotatedformat).

readannotatedversionis usedfor neutral file translationof restartfiles. Sinceobjects arebuilt solelyfrom
this data,annotationsareused.Thisversionis currently identicalto the DakotaBiStreamversion.

6.31.3.4 void DakotaResponseRep::writeannotated (ostream & s) const [private]

write a responseRepobjectto anostream(annotatedformat).

write annotatedversionis usedfor neutral file translationof restartfiles. Sinceobjects needto be build
solelyfrom this data,annotationsareused.This versiondiffersfrom the DakotaBoStreamversiononly in
theuseof whitespacebetweenfields.

6.31.3.5 void DakotaResponseRep::writetabular (ostream & s) const [private]

write functionValuesto anostream(tabular format).

write tabular is used for output of functionValues in a tabular format for convenience in post-
processing/plottingof DAKOTA results. Objectsarenot built from this data(thereis no corresponding
readtabular).

6.31.3.6 void DakotaResponseRep::read (DakotaBiStream& s) [private]

readaresponseRepobjectfrom a binary stream.

Binary version differs from ASCII version in 2 primary ways: (1) it lacks formatting. (2) the
DakotaResponse has not been sized a priori. In reading data from the binary restart file, a
ParamResponsePair wasconstructedwith its default constructor whichcalledthe DakotaResponsedefault
constructor. Therefore,we mustfirst readsizingdataandresizethearrays.

6.31.3.7 void DakotaResponseRep::write(DakotaBoStream & s) const [private]

write a responseRepobjectto a binary stream.

Binary versiondiffers from ASCII versionin 2 primaryways: (1) It lacksformatting. (2) In readingdata
from thebinary restartfile, ParamResponsePairsareconstructedwith theirdefault constructor which calls
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theDakotaResponsedefaultconstructor. Therefore,wemustfirst writesizingdatasothatDakotaResponse-
Rep::read(DakotaBoStream& s)canresizethearrays.

6.31.3.8 void DakotaResponseRep::read (UnPackBuffer & s) [private]

readaresponseRepobjectfrom a packedMPI buffer.

UnpackBuffer version differs from DakotaBiStreamversiononly in omissionof interfaceId anddefault
fnTags.Masterprocessorretainstagsandidsandcommunicatesasvandresponsedataonly with slaves.

6.31.3.9 void DakotaResponseRep::write(PackBuffer & s) const [private]

write a responseRepobjectto a packedMPI buffer.

PackBuffer versiondiffersfrom DakotaBoStreamversiononly in omissionsof interfaceId andflush. The
masterprocessorretainstagsandids andcommunicatesasvandresponsedataonly with slaves.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaResponse.H� DakotaResponse.C
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6.32 DakotaStrategyClassReference

Baseclassfor thestrategy classhierarchy.

#include � DakotaStrategy.H �
Inheritancediagramfor DakotaStrategy::

DakotaStrategy

BranchBndStrategy ConcurrentStrategy MultilevelOptStrategy NonDOptStrategy SingleMethodStrategy SurrBasedOptStrategy

Public Methods

� DakotaStrategy ()

defaultconstructor (shouldnot beused).

� DakotaStrategy (ProblemDescDB&problem db)

constructor.

� DakotaStrategy (constDakotaStrategy &strat)

copyconstructor.

� virtual � DakotaStrategy ()

destructor.

� DakotaStrategy operator= (constDakotaStrategy &strat)

assignmentoperator.

� virtual void run strategy ()

therun functionfor thestrategy: invoke theiterator(s)on themodel(s).Calledfrommain.C.

� void run iterator(DakotaIterator&the iterator, DakotaModel &the model)

Convenience function for invokingan iterator on a modeland managing parallelism. Functionmustbe
public dueto useby MINLPNode.

� MPI Commiteratorcommunicator() const

returniteratorComm(usedonly by MINLPNode).

� int iteratorcommunicator size() const

returniteratorCommSize(usedonly by MINLPNode).
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ProtectedMethods

� DakotaStrategy (BaseConstructor, ProblemDescDB&problem db)

constructorinitializes the baseclasspart of letter classes(BaseConstructor overloading avoids infinite
recursion in thederivedclassconstructors - Coplien,p. 139).

� void initialize graphics (constDakotaModel&model)

conveniencefunctionfor initialization of 2D graphicsanddatatabulation.

ProtectedAttrib utes

� ProblemDescDB& probDescDB

classmemberreferenceto theproblemdescriptiondatabase.

� ParallelLibrary & parallelLib

classmemberreferenceto theparallel library.

� DakotaStringstrategyName

type of strategy: singlemethod,multi level, surrogate basedopt, opt under uncertainty, branch and -
bound, multi start,or pareto set.

� int worldRank

processorrankin MPI COMM WORLD.

� int worldSize

sizeof MPI COMM WORLD.

� MPI CommiteratorComm

the communicator defining the group of processors on which an iterator executes. Resultsfrom init -
iterator comms.

� int iteratorCommRank

processorrankin iteratorComm.

� int iteratorCommSize

numberof processors in iteratorComm.

� shortgraphicsFlag

flag for usinggraphics in a graphicsexecutable.

� shorttabularDataFlag

flag for file tabulation of graphicsdata.

� DakotaStringtabularDataFile

filenamefor tabulation of graphicsdata.
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PrivateMethods

� DakotaStrategy � get strategy (ProblemDescDB&problem db)

Usedby theenvelope to instantiatethecorrectletter class.

� ProblemDescDB& prob descdb () const

returnstheproblemdescriptiondatabase(probDescDB).

PrivateAttrib utes

� DakotaStrategy � strategyRep

pointerto theletter (initializedonly for theenvelope).

� int referenceCount

numberof objectssharingstrategyRep.

6.32.1 DetailedDescription

Baseclassfor thestrategy classhierarchy.

The DakotaStrategy class is the baseclass for the classhierarchy providing the top level control in
DAKOTA. The strategy is responsible for creatingand managing iteratorsand models. For memory
efficiency andenhancedpolymorphism, the strategy hierarchy employs the ”letter/envelopeidiom” (see
Coplien”AdvancedC++”, p. 133), for which thebaseclass(DakotaStrategy) servesastheenvelopeand
oneof thederivedclasses(selectedin DakotaStrategy::getstrategy()) servesastheletter.

6.32.2 Constructor & Destructor Documentation

6.32.2.1 DakotaStrategy::DakotaStrategy()

defaultconstructor (should notbeused).

Thedefault constructor shouldnot beused.strategyRepis NULL in this case(a populatedproblem db is
neededto build a meaningful DakotaStrategy object). This makesit necessaryto checkfor NULL in the
copy constructor, assignmentoperator, anddestructor.

6.32.2.2 DakotaStrategy::DakotaStrategy( ProblemDescDB& problemdb)

constructor.

Usedin main.Cinstantiationto build theenvelope.This constructor only needsto extractenough datato
properly executeget strategy, sinceDakotaStrategy::DakotaStrategy(BaseConstructor, problem db)builds
theactualbaseclassdatainherited by thederivedstrategies.
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6.32.2.3 DakotaStrategy::DakotaStrategy(constDakotaStrategy & strat)

copy constructor.

Copy constructormanagessharingof strategyRepandincrementing of referenceCount.

6.32.2.4 DakotaStrategy:: � DakotaStrategy() [virtual]

destructor.

DestructordecrementsreferenceCountandonly deletesstrategyRepwhenreferenceCount reacheszero.

6.32.2.5 DakotaStrategy::DakotaStrategy ( BaseConstructor, ProblemDescDB& problemdb)
[protected]

constructor initializes the baseclasspart of letter classes(BaseConstructoroverloading avoids infinite
recursion in thederived classconstructors- Coplien,p. 139).

This constructor is theonewhich mustbuild thebaseclassdatafor all inherited strategies. get strategy()
instantiatesaderived classletterandthederived constructor selectsthisbaseclassconstructor in its initial-
izationlist (to avoid therecursionof thebaseclassconstructorcalling get strategy() again). Sincetheletter
IS therepresentation,its representation pointeris setto NULL (anuninitializedpointercausesproblemsin
� DakotaStrategy).

6.32.3 Member Function Documentation

6.32.3.1 DakotaStrategy DakotaStrategy::operator= (constDakotaStrategy & strat)

assignmentoperator.

Assignmentoperator decrements referenceCountfor old strategyRep,assignsnew strategyRep,andincre-
mentsreferenceCountfor new strategyRep.

6.32.3.2 void DakotaStrategy::run iterator (DakotaIterat or & the iterator, DakotaModel &
the model)

Conveniencefunction for invoking an iteratoron a modelandmanaging parallelism. Function mustbe
publicdueto useby MINLPNode.

This is aconveniencefunctionfor encapsulatingtheparallelfeatures(init/serve/etc.)of running aniterator.
It doesnot require a strategyRepforward sinceit is only usedby letter objects. While it is currently a
public functiondueto its usein MINLPNode,this usagestill involvesa strategy letterobject.

6.32.3.3 void DakotaStrategy::initialize graphics (const DakotaModel & model) [protected]

conveniencefunction for initializationof 2D graphicsanddatatabulation.

This is a conveniencefunction for encapsulatinggraphics initialization operations. It is not a public func-
tion for whicha strategyRepforward wouldbeneeded, ratherit is usedexclusively by letterobjects.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.32DakotaStrategyClassReference 151

6.32.3.4 DakotaStrategy � DakotaStrategy::get strategy ( ProblemDescDB& problemdb)
[private]

Usedby theenvelopeto instantiatethecorrect letterclass.

Usedonly by theenvelopeconstructor to initialize strategyRepto theappropriatederived type,asgivenby
thestrategyName attribute.

6.32.3.5 ProblemDescDB& DakotaStrategy::pr ob descdb () const [inline, private]

returns theproblemdescription database(probDescDB).

Usedonly by thecopy constructor (otherwisestrategyRepforwardneeded).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaStrategy.H� DakotaStrategy.C

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



152 DAK OTA ClassDocumentation

6.33 DakotaString ClassReference

DakotaString class,usedasmainstringclassfor Dakota.

#include � DakotaString.H �

Public Methods

� DakotaString()

Defaultconstructor.

� DakotaString(constDakotaString &a)

Defaultcopyconstructor.

� DakotaString(constchar � initial val)

Copyconstructor fromstandard C char array.

� � DakotaString ()

Destructor.

� void testClass()

Classunit testmethod.

� DakotaString& toUpper()

Convert to uppercasestring.

� void upper ()� DakotaString& toLower ()

Convert to lower casestring.

� void lower ()� bool contains(const char � subString) const

Returnstrue if DakotaStringcontainschar� substring.

� bool isNull () const

Returnstrue of DakotaString is empty.

� char � data() const

Returnspointerto standard C char array.

� DakotaString& operator= (const DakotaString&)

Normalassignmentoperator.

� DakotaString& operator= (const DAKOTA BASE STRING&)

Assignmentoperator for basestring.

� DakotaString& operator= (const char � )
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Assignmentoperator, standard C char� .
� operatorconstchar � () const

Theoperator() returnspointerto standard C char array.

6.33.1 DetailedDescription

DakotaString class,usedasmainstringclassfor Dakota.

TheDakotaStringclassis thecommonstringclassfor Dakota. It providesa common interfacefor string
operationswhether inheriting from theSTL basicstringor theRogueWave RWCStringclass

6.33.2 Member Function Documentation

6.33.2.1 void DakotaString::t estClass()

Classunit testmethod.

Unit testmethod for the DakotaStringclass. Providesa quick way to test the basicfunctionallity of the
class.Utilizes theassertfunction to testfor correctness,will abortif anunexpectedansweris received.

6.33.2.2 void DakotaString::upper ()

Privatemethod whichconvertsDakotaStringto upper. UtilizesaSTL iteratorto stepthrough thestringand
thencalls theSTL toupper() method. Needsto bedone this way becauseSTL only providesa singlechar
touppermethod.

6.33.2.3 void DakotaString::lower ()

Privatemethod whichconvertsDakotaString to lower. UtilizesaSTL iteratorto stepthroughthestringand
thencalls theSTL tolower() method. Needsto bedone this way becauseSTL only providesa singlechar
tolowermethod.

6.33.2.4 bool DakotaString::contains (constchar � subString) const

Returnstrueif DakotaStringcontains char� substring.

Returnstrueof theDakotaStringcontainsthechar� subString.Calls theSTL rfind() method, thenchecks
if substringwasfoundwithin theDakotaString

6.33.2.5 char � DakotaString::dat a () const

Returnspointerto standardC chararray.

Returnsapointerto c stylechararray. Neededto mimick theRogueWavestringclass.USEWITH CARE.
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6.33.2.6 DakotaString::operator constchar � () const

Theoperator()returnspointer to standardC chararray.

Theoperator() returnsa pointerto a charstring.UsestheSTL c str() method. This allows for theDakota-
Stringto beusedin methodcallswithouthaving to call the data() or c str()methods.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaString.H� DakotaString.C
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6.34 DakotaVarConstraints ClassReference

Baseclassfor thevariable constraintsclasshierarchy.

#include � DakotaVarConstraints.H �
Inheritancediagramfor DakotaVarConstraints::

DakotaVarConstraints

AllMergedVarConstraints AllVarConstraints FundamentalVarConstraints MergedVarConstraints

Public Methods

� DakotaVarConstraints()

defaultconstructor.

� DakotaVarConstraints(constProblemDescDB&problem db,constDakotaString &vars type)

standard constructor.

� DakotaVarConstraints(constDakotaVarConstraints&vc)

copyconstructor.

� virtual � DakotaVarConstraints()

destructor.

� DakotaVarConstraintsoperator= (constDakotaVarConstraints&vc)

assignmentoperator.

� virtual constDakotaRealVector & continuouslower bounds() const

returntheactivecontinuousvariable lower bounds.

� virtual void continuouslower bounds(constDakotaRealVector &c l bnds)

settheactivecontinuousvariablelower bounds.

� virtual constDakotaRealVector & continuousupper bounds () const

returntheactivecontinuousvariable upperbounds.

� virtual void continuousupper bounds(constDakotaRealVector &c u bnds)

settheactivecontinuousvariableupperbounds.

� virtual constDakotaIntVector& discretelower bounds() const

returntheactivediscretevariablelower bounds.

� virtual void discretelower bounds(constDakotaIntVector&d l bnds)

settheactivediscretevariablelower bounds.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



156 DAK OTA ClassDocumentation

� virtual constDakotaIntVector& discreteupper bounds() const

returntheactivediscretevariableupperbounds.

� virtual void discreteupper bounds(constDakotaIntVector&d u bnds)

settheactivediscretevariableupperbounds.

� virtual void write (ostream&s) const

write a variableconstraintsobjectto an ostream.

� virtual void read(istream&s)

reada variableconstraintsobjectfroman istream.

� constsize t & num linear ineq constraints () const

returnthenumberof linear inequalityconstraints.

� constsize t & num linear eq constraints() const

returnthenumberof linear equalityconstraints.

� constDakotaRealMatrix& linear ineq constraintcoeffs () const

returnthelinear inequalityconstraint coefficients.

� constDakotaRealVector& linear ineq constraint lower bounds () const

returnthelinear inequalityconstraint lower bounds.

� constDakotaRealVector& linear ineq constraint upperbounds () const

returnthelinear inequalityconstraint upperbounds.

� constDakotaRealMatrix& linear eq constraint coeffs () const

returnthelinear equalityconstraint coefficients.

� constDakotaRealVector& linear eq constrainttargets() const

returnthelinear equalityconstraint targets.

ProtectedMethods

� DakotaVarConstraints(BaseConstructor, constProblemDescDB&problem db)

constructorinitializes the baseclasspart of letter classes(BaseConstructor overloading avoids infinite
recursion in thederivedclassconstructors - Coplien,p. 139).

� void manage linear constraints(constProblemDescDB&problem db,constsize t &num vars)

performcheckson userinput,convert linear constraint coefficientinput to matrices,andassigndefaults.

� size t num active variables() const

returnnumberof activevariables.
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ProtectedAttrib utes

� DakotaStringvariablesType

All, Merged,AllMerged,or Fundamental.

� shortdiscreteFlag

flagsdiscretevariablemode.

� size t numLinearIneqConstraints

numberof linear inequalityconstraints.

� size t numLinearEqConstraints

numberof linear equalityconstraints.

� DakotaRealMatrixlinearIneqConstraintCoeffs

linear inequality constraint coefficients.

� DakotaRealMatrixlinearEqConstraintCoeffs

linear equalityconstraint coefficients.

� DakotaRealVectorlinearIneqConstraintLowerBnds

linear inequality constraint lower bounds.

� DakotaRealVectorlinearIneqConstraintUpperBnds

linear inequality constraint upper bounds.

� DakotaRealVectorlinearEqConstraintTargets

linear equalityconstraint targets.

PrivateMethods

� DakotaVarConstraints� get var constraints(const ProblemDescDB&problem db)

Usedonly by theconstructorto initialize varConstraintsRepto theappropriatederivedtype.

PrivateAttrib utes

� DakotaVarConstraints� varConstraintsRep

pointerto theletter (initializedonly for theenvelope).

� int referenceCount

numberof objectssharingvarConstraintsRep.
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6.34.1 DetailedDescription

Baseclassfor thevariable constraintsclasshierarchy.

The DakotaVarConstraintsclass is the baseclass for the classhierarchy managing linear and bound
constraints on the variables. Using the variable lower and upper bounds arrays and linear con-
straint coefficients and bounds from the input specification,different derived classesdefine different
views of this data. For memory efficiency and enhanced polymorphism, the variable constraints hi-
erarchy employs the ”letter/envelope idiom” (seeCoplien ”Advanced C++”, p. 133), for which the
baseclass(DakotaVarConstraints) serves as the envelope and one of the derived classes(selectedin
DakotaVarConstraints::getvar constraints()) servesastheletter.

6.34.2 Constructor & Destructor Documentation

6.34.2.1 DakotaVarConstraints::DakotaVarConstraints ()

defaultconstructor.

The default constructor: varConstraintsRepis NULL in this case(a populatedproblem db is needed to
build a meaningful DakotaVarConstraintsobject). This makesit necessaryto checkfor NULL in thecopy
constructor, assignment operator, anddestructor.

6.34.2.2 DakotaVarConstraints::DakotaVarConstraints (const ProblemDescDB& problemdb,
constDakotaString & vars type)

standardconstructor.

Theenvelopeconstructor only needsto extract enough datato properly execute get var constraints, since
theconstructoroverloadedwith BaseConstructorbuilds theactualbaseclassdatainheritedby thederived
classes.

6.34.2.3 DakotaVarConstraints::DakotaVarConstraints (constDakotaVarConstraints & vc)

copy constructor.

Copy constructormanagessharingof varConstraintsRepandincrementingof referenceCount.

6.34.2.4 DakotaVarConstraints:: � DakotaVarConstraints () [virtual]

destructor.

DestructordecrementsreferenceCount andonly deletesvarConstraintsRepwhenreferenceCount reaches
zero.

6.34.2.5 DakotaVarConstraints::DakotaVarConstraints (BaseConstructor , constProblemDescDB
& problemdb) [protected]

constructor initializes the baseclasspart of letter classes(BaseConstructoroverloading avoids infinite
recursion in thederived classconstructors- Coplien,p. 139).
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Thisconstructor is theonewhichmustbuild thebaseclassdatafor all derivedclasses.get var constraints()
instantiatesa derived classletter andthe derivedconstructor selectsthis baseclassconstructor in its ini-
tialization list (to avoid recursion in thebaseclassconstructor calling get var constraints() again). Since
theletter IS therepresentation,its reppointeris setto NULL (anuninitialized pointercausesproblemsin
� DakotaVarConstraints).

6.34.3 Member Function Documentation

6.34.3.1 DakotaVarConstraints DakotaVarConstraints::operator= (constDakotaVarConstraints
& vc)

assignmentoperator.

Assignmentoperator decrementsreferenceCount for old varConstraintsRep,assignsnew varConstraints-
Rep,andincrementsreferenceCountfor new varConstraintsRep.

6.34.3.2 void DakotaVarConstraints::manage linear constraints (const ProblemDescDB&
problemdb, constsize t & num vars) [protected]

perform checksonuserinput, convert linearconstraint coefficient input to matrices,andassigndefaults.

Conveniencefunction calledfrom derivedclassconstructors.Thenumber of variablesactive for applying
linearconstraints is passedup from theparticular derivedclass.

6.34.3.3 DakotaVarConstraints � DakotaVarConstraints::get var constraints (const
ProblemDescDB& problem db) [private]

Usedonly by theconstructor to initialize varConstraintsRepto theappropriatederivedtype.

InitializesvarConstraintsRepto theappropriatederived type,asgivenby thevariablesTypeattribute.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaVarConstraints.H� DakotaVarConstraints.C
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6.35 DakotaVariablesClassReference

Baseclassfor thevariablesclasshierarchy.

#include � DakotaVariables.H �
Inheritancediagramfor DakotaVariables::

DakotaVariables

AllMergedVariables AllVariables FundamentalVariables MergedVariables

Public Methods

� DakotaVariables()

defaultconstructor.

� DakotaVariables(constProblemDescDB&problemdb)

standard constructor.

� DakotaVariables(constDakotaString&vars type)

alternateconstructor.

� DakotaVariables(constDakotaVariables&vars)

copyconstructor.

� virtual � DakotaVariables()

destructor.

� DakotaVariablesoperator= (const DakotaVariables&vars)

assignmentoperator.

� virtual size t tv () const

Returnstotal numberof vars.

� virtual size t cv () const

Returnsnumberof activecontinuous vars.

� virtual size t dv () const

Returnsnumberof activediscretevars.

� virtual constDakotaRealVector & continuousvariables () const

returntheactivecontinuousvariables.

� virtual void continuousvariables (constDakotaRealVector &c vars)
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settheactivecontinuousvariables.

� virtual constDakotaIntVector& discretevariables() const

returntheactivediscretevariables.

� virtual void discretevariables(constDakotaIntVector&d vars)

settheactivediscretevariables.

� virtual constDakotaStringArray& continuousvariable labels() const

returntheactivecontinuousvariable labels.

� virtual void continuousvariable labels(const DakotaStringArray &cv labels)

settheactivecontinuousvariablelabels.

� virtual constDakotaStringArray& discretevariable labels() const

returntheactivediscretevariablelabels.

� virtual void discretevariable labels(constDakotaStringArray&dv labels)

settheactivediscretevariablelabels.

� virtual constDakotaRealVector & inactive continuousvariables() const

returntheinactivecontinuous variables.

� virtual void inactive continuousvariables(const DakotaRealVector &i c vars)

settheinactivecontinuous variables.

� virtual constDakotaIntVector& inactive discretevariables() const

returntheinactivediscretevariables.

� virtual void inactive discretevariables (constDakotaIntVector&i d vars)

settheinactivediscretevariables.

� virtual size t acv() const

returnstotal number of continuousvars.

� virtual size t adv() const

returnstotal number of discretevars.

� virtual DakotaRealVector all continuousvariables () const

returnsa singlearray with all continuousvariables.

� virtual DakotaIntVectorall discretevariables() const

returnsa singlearray with all discretevariables.

� virtual void read(istream&s)

reada variablesobjectfroman istream.

� virtual void write (ostream&s) const

write a variablesobjectto an ostream.
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� virtual void readannotated(istream&s)

reada variablesobjectin annotatedformatfroman istream.

� virtual void write annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream.

� virtual void read(DakotaBiStream&s)

reada variablesobjectfromthebinary restartstream.

� virtual void write (DakotaBoStream&s) const

write a variablesobjectto thebinary restartstream.

� virtual void read(UnPackBuffer &s)

reada variablesobjectfroma packedMPI buffer.

� virtual void write (PackBuffer&s) const

write a variablesobjectto a packedMPI buffer.

� void write tabular (ostream&s) const

write a variablesobjectin tabular formatto an ostream.

� DakotaVariablescopy () const

for usewhena true copyis needed(therepresentationis not shared).

� constDakotaIntList & merged integer list () const

returnsthelist of discretevariablesmergedinto a continuousarray.

� constDakotaString& variablestype() const

returnsthevariablestype:All, Merged,AllMerged,or Fundamental.

ProtectedMethods

� DakotaVariables(BaseConstructor, constProblemDescDB&problem db)

constructorinitializes the baseclasspart of letter classes(BaseConstructor overloading avoids infinite
recursion in thederivedclassconstructors - Coplien,p. 139).

ProtectedAttrib utes

� DakotaIntList mergedIntegerList

thelist of discretevariablesfor which integrality is relaxedby merging theminto a continuousarray.

� DakotaStringvariablesType

All, Merged,AllMerged,or Fundamental.

� shortapreproFlag

usedto trigger specialbehaviorin write(ostream&).
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PrivateMethods

� virtual void copy rep(const DakotaVariables� vars rep)

Usedbycopy() to copythecontentsof a letterclass.

� DakotaVariables � get variables(constProblemDescDB&problemdb)

Usedby thestandard envelopeconstructor to instantiatethecorrect letter class.

� DakotaVariables � get variables(constDakotaString&vars type) const

Usedbythealternateenvelopeconstructor, byreadfunctions,andbycopy() to instantiatea new letterclass.

PrivateAttrib utes

� DakotaVariables � variablesRep

pointerto theletter (initializedonly for theenvelope).

� int referenceCount

numberof objectssharingvariablesRep.

Friends

� int operator==(const DakotaVariables&vars1, constDakotaVariables&vars2)

equalityoperator.

6.35.1 DetailedDescription

Baseclassfor thevariablesclasshierarchy.

TheDakotaVariablesclassis thebaseclassfor theclasshierarchy providing design,uncertain, andstate
variablesfor continuousanddiscretedomainswithin a DakotaModel. Usingthefundamentalarraysfrom
theinput specification,differentderived classesdefinedifferentviews of thedata.For memoryefficiency
andenhancedpolymorphism, the variables hierarchy employs the ”letter/envelopeidiom” (seeCoplien
”AdvancedC++”, p. 133), for which thebaseclass(DakotaVariables)servesastheenvelopeandoneof
thederived classes(selectedin DakotaVariables::getvariables()) servesastheletter.

6.35.2 Constructor & Destructor Documentation

6.35.2.1 DakotaVariables::DakotaVariables()

defaultconstructor.

Thedefault constructor: variablesRepis NULL in this case(a populatedproblem db is neededto build a
meaningful DakotaVariablesobject).This makesit necessaryto checkfor NULL in thecopy constructor,
assignmentoperator, anddestructor.
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6.35.2.2 DakotaVariables::DakotaVariables(const ProblemDescDB& problemdb)

standardconstructor.

This is theprimary envelopeconstructorwhichusesproblem dbto build afully populatedvariablesobject.
It only needs to extract enoughdatato properly executeget variables(problemdb), sincetheconstructor
overloadedwith BaseConstructorbuilds theactualbaseclassdatainheritedby thederived classes.

6.35.2.3 DakotaVariables::DakotaVariables(const DakotaString & vars type)

alternateconstructor.

This is thealternateenvelopeconstructor for instantiationsonthefly. Sinceit doesnothaveaccessto prob-
lem db, the letter classis not fully populated. This constructor executesget variables(vars type),which
invokesthedefault constructor of thederivedletterclass,which in turn invokesthedefault constructor of
thebaseclass.

6.35.2.4 DakotaVariables::DakotaVariables(constDakotaVariables & vars)

copy constructor.

Copy constructormanagessharingof variablesRepandincrementing of referenceCount.

6.35.2.5 DakotaVariables:: � DakotaVariables () [virtual]

destructor.

DestructordecrementsreferenceCount andonly deletesvariablesRepwhenreferenceCount reaches zero.

6.35.2.6 DakotaVariables::DakotaVariables (BaseConstructor , constProblemDescDB&
problemdb) [protected]

constructor initializes the baseclasspart of letter classes(BaseConstructoroverloading avoids infinite
recursion in thederived classconstructors- Coplien,p. 139).

This constructoris the onewhich mustbuild the baseclassdatafor all derived classes. get variables()
instantiatesa derived classletter andthe derivedconstructor selectsthis baseclassconstructor in its ini-
tialization list (to avoid the recursion of the baseclassconstructor calling get variables() again). Since
the letter IS the representation,its representation pointer is setto NULL (anuninitializedpointer causes
problemsin � DakotaVariables).

6.35.3 Member Function Documentation

6.35.3.1 DakotaVariablesDakotaVariables::operator= (constDakotaVariables & vars)

assignmentoperator.

Assignmentoperatordecrements referenceCount for old variablesRep,assignsnew variablesRep,andin-
crements referenceCountfor new variablesRep.
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6.35.3.2 DakotaVariablesDakotaVariables::copy() const

for usewhena truecopy is needed(therepresentationis not shared).

Deepcopiesareusedfor historymechanismssuchasbestVariablesanddatapairssincethesemustcata-
loguecopies(andshouldnotchangeastherepresentation within currentVariableschanges).

6.35.3.3 DakotaVariables � DakotaVariables::get variables (const ProblemDescDB& problemdb)
[private]

Usedby thestandardenvelopeconstructor to instantiatethecorrectletterclass.

InitializesvariablesRepto theappropriatederived type,asgivenby problem db attributes. Thestandard
derived classconstructorsareinvoked.

6.35.3.4 DakotaVariables � DakotaVariables::get variables(const DakotaString & vars type) const
[private]

Usedby the alternateenvelope constructor, by readfunctions, andby copy() to instantiatea new letter
class.

Initializes variablesRepto the appropriatederived type, asgiven by the vars type attribute. The default
derived classconstructorsareinvoked.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DakotaVariables.H� DakotaVariables.C
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6.36 DakotaVector ClassTemplateReference

Templateclassfor theDakotanumerical vector.

#include � DakotaVector.H �
Inheritancediagramfor DakotaVector::

DakotaVector

DakotaBaseVector< T >

Public Methods

� DakotaVector ()

Defaultconstructor.

� DakotaVector (size t size)

Constructorwhich takesan initial size.

� DakotaVector (size t size,constT &initial val)

Constructorwhich takesan initial sizeandan initial value.

� DakotaVector (const DakotaVector � T � &a)

Copyconstructor.

� DakotaVector (constT � p, size t size)

Constructor, createsarray of size, with initial value � T � p.

� � DakotaVector ()

Destructor.

� void testClass()

Classunit testmethod.

� void read(istream&s)

Readsa DakotaVectorfroman input stream.

� void read(istream&s, DakotaArray� DakotaString � &label array)

Readsa DakotaVectorandassociatedlabel array froman input stream.

� void readpartial(istream&s, size t start index, size t num items)

Readspart of a DakotaVectorfroman input stream.
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� void readpartial (istream&s, size t start index, size t num items,DakotaArray � DakotaString �
&label array)

Readspart of a DakotaVectorandthecorrespondinglabelsfroman input stream.

� void readannotated(istream&s, DakotaArray� DakotaString� &label array)

Readsa DakotaVectorandassociatedlabel array in annotatedfroman input stream.

� void print (ostream&s) const

Printsa DakotaVectorto an output stream.

� void print (ostream&s, constDakotaArray� DakotaString � &label array)const

Printsa DakotaVectorandassociatedlabel array to an outputstream.

� void print partial(ostream&s, size t start index, size t num items)const

Printspart of a DakotaVectorto an output stream.

� void print partial (ostream&s, size t start index, size t num items, const DakotaArray�
DakotaString � &label array) const

Printspart of a DakotaVectorandthecorrespondinglabelsto an outputstream.

� void print aprepro (ostream&s, constDakotaArray� DakotaString � &label array) const

Printsa DakotaVectorandassociatedlabel array to an outputstreamin aprepro format.

� void print partial aprepro (ostream&s, size t start index, size t num items,constDakotaArray�
DakotaString � &label array) const

Printspart of a DakotaVectorandthecorrespondinglabelsto an outputstreamin aprepro format.

� void print annotated(ostream&s, constDakotaArray � DakotaString � &label array) const

Printsa DakotaVectorandassociatedlabel array in annotatedform to an outputstream.

� void read(DakotaBiStream&s, DakotaArray� DakotaString � &label array)

Readsa DakotaVectorandassociatedlabel array froma binary input stream.

� void print (DakotaBoStream&s, constDakotaArray � DakotaString� &label array)const

Printsa DakotaVectorandassociatedlabel array to a binary output stream.

� void read(UnPackBuffer &s)

Readsa DakotaVectorfroma buffer after an MPI receive.

� void read(UnPackBuffer &s, DakotaArray� DakotaString � &label array)

Readsa DakotaVectorandassociatedlabel array froma buffer afteran MPI receive.

� void print (PackBuffer &s) const

Writesa DakotaVectorto a buffer prior to an MPI send.

� void print (PackBuffer &s, constDakotaArray� DakotaString � &label array)const

Writesa DakotaVectorandassociatedlabel array to a buffer prior to an MPI send.

� DakotaVector � T � & operator= (const DakotaVector � T � &a)

Normalconstassignment operator.
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� DakotaVector� T � & operator= (constT &i val)

Setsall elementsin selfto thevalueival.

� operator T � () const

ConvertstheDakotaVectorto a standard C-stylearray. Usewith care!

PrivateMethods

� void copy array(constT � p, size t size)

Deepcopiesthearray pointedto by � p� into this array. Privatefunctionfor � operator=(constT � p)� and
theconstructor� DakotaVector(constT � p, sizet size)� .

6.36.1 DetailedDescription

template� classT � classDakotaVector � T �

Templateclassfor theDakotanumerical vector.

TheDakotaVector classis thenumeric vector class. It inheritsfrom thecommonvectorclassDakotaBase
vectorwhich provides the sameinterfacefor both the STL andRW vector classes.If the STL version
of DakotaBaseVector is basedon the valarray classthensomebasicvectoroperations suchas+ , � are
available.This classaddsfunctionallity to read/print vectors in avarietyof ways

6.36.2 Constructor & Destructor Documentation

6.36.2.1 template� classT � DakotaVector � T � ::DakotaVector (constT � p, size t size)

Constructor, createsarrayof size,with initial value � T � p.

Assignsupto sizevalues in arrayto p, usestheprivatecopy arraymethod

6.36.3 Member Function Documentation

6.36.3.1 template� classT � void DakotaVector � T � ::t estClass()

Classunit testmethod.

Unit testmethodfor the DakotaVectorclass. Providesa quick way to test thebasicfunctionallity of the
class.Utilizes theassertfunction to testfor correctness,will fail if anunexpectedansweris received.
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6.36.3.2 template� classT � DakotaVector � T � & DakotaVector � T � ::operator= (constT &
ival)

Setsall elementsin self to thevalueival.

Assignsall valuesof arrayto ival. If STL,usesthevectorassignmethodbecausethereis nooperator=(ival).

Reimplementedfrom DakotaBaseVector.

6.36.3.3 template� classT � void DakotaVector � T � ::copy array (constT � p, size t size)
[private]

Deepcopiesthearraypointedto by � p � into this array. Privatefunction for � operator=(constT � p) � and
theconstructor � DakotaVector(const T � p, size t size)� .
First resizesthevector to correctsizeandthenassignseachvalueusingtheoperator[ ](i).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� DakotaVector.H
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6.37 DataInterface ClassReference

Containerclassfor interfacespecificationdata.

#include � DataInterface.H �

Public Methods

� DataInterface ()

constructor.

� DataInterface (constDataInterface&)

copyconstructor.

� � DataInterface()

destructor.

� DataInterface & operator= (const DataInterface&)

assignmentoperator.

� int operator==(const DataInterface&)

equalityoperator.

� void write (ostream&s)

write a DataInterfaceobjectto an ostream.

� void read(UnPackBuffer &s)

reada DataInterfaceobjectfroma packedMPI buffer.

� void write (PackBuffer &s)

write a DataInterfaceobjectto a packedMPI buffer.

Public Attrib utes

� DakotaStringinterfaceType

the interface selection: application system/fork/direct/xml or approximation-
ann/rsm/mars/hermite/ksm/mpa/taylor/hierarchical.

� DakotaStringidInterface

string identifierfor an interfacespecification dataset(fromtheid interfacespecification in InterfSetId ).

� DakotaStringinputFilter

theinput filter for a simulation-basedinterface(fromtheinput filter specificationin InterfA pplic).

� DakotaStringoutputFilter
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theoutputfilter for a simulation-basedinterface(fromtheoutput filter specification in InterfA pplic).

� DakotaStringList analysisDrivers

the setof analysisdrivers for a simulation-basedinterface(fromtheanalysis drivers specification
in InterfA pplic).

� DakotaStringparametersFile

the parameters file for systemcall and fork interfaces(from the parameters file specificationin
InterfA pplic).

� DakotaStringresultsFile

theresultsfile for systemcall andfork interfaces(fromtheresults file specificationin InterfA pplic).

� DakotaStringanalysisUsage

theanalysiscommandusage string for a systemcall interface(fromtheanalysis usage specification
in InterfA pplic).

� shortapreproFormatFlag

theflag for aprepro formatusage in theparameters file for systemcall andfork interfaces(fromtheapre-
pro specification in InterfA pplic).

� shortfileTagFlag

theflag for file tagging of parameters andresultsfilesfor systemcall andfork interfaces(fromthefile -
tag specification in InterfA pplic).

� shortfileSaveFlag

theflag for savingof parameters andresultsfilesfor systemcall andfork interfaces(fromthefile save
specificationin InterfA pplic).

� int procsPerAnalysis

processors perparallel analysisfor a directinterface(fromtheprocessors per analysis specifica-
tion in InterfA pplic).

� DakotaStringList xmlHostNames

namesof hostmachinesfor an XML interface(fromthehostnames specificationin InterfA pplic).

� DakotaIntArray xmlProcsPerHost

processors per hostmachine for an XML interface(from theprocessors per host specificationin
InterfA pplic).

� DakotaStringinterfaceSynchronization

parallel modefor a simulation-based interface:synchronousor asynchronous(fromtheasynchronous
specificationin InterfA pplic).

� int asynchLocalEvalConcurrency

evaluation concurrency for asynchronous simulation-basedinterfaces (from the evaluation -
concurrency specificationin InterfA pplic).

� int asynchLocalAnalysisConcurrency

analysisconcurrencyfor asynchronoussimulation-basedinterfaces(fromtheanalysis concurrency
specificationin InterfA pplic).
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� int evalServers

numberof evaluationservers to beusedin theparallel configuration (fromtheevaluation servers
specificationin InterfA pplic).

� DakotaStringevalScheduling

theschedulingapproach to beusedfor concurrent evaluationswithin aniterator (fromtheevaluation -
self scheduling andevaluation static schedulingspecificationsin InterfA pplic).

� int analysisServers

numberof analysisservers to beusedin theparallel configuration (fromtheanalysis servers speci-
ficationin InterfA pplic).

� DakotaStringanalysisScheduling

theschedulingapproach to beusedfor concurrentanalyseswithin a functionevaluation(fromtheanal-
ysis self scheduling andanalysis static scheduling specificationsin InterfA pplic).

� DakotaStringfailAction

the selectedaction uponcapture of a simulationfailure: abort, retry, recover, or continuation (from the
failure capture specification in InterfA pplic).

� int retryLimit

thelimit on retriesfor capturedsimulationfailures(fromtheretry specification in InterfA pplic).

� DakotaRealVectorrecoveryFnVals

the functionvaluesto be returnedin a recovery operation for captured simulationfailures(fromthere-
cover specificationin InterfA pplic).

� shortactiveSetVectorFlag

activesetvector: 1=variable (ASVcontrol on), 0=constant (ASVcontrol off) (from theactive set -
vector specificationin InterfA pplic).

� DakotaStringapproxType

theselectedapproximationtype:global,multipoint,local, or hierarchical.

� DakotaStringactualInterfacePtr

pointer to theinterfacespecificationfor constructingthetruth modelusedin building local andmultipoint
approximations (fromtheactual interface pointer specification in InterfA pprox).

� DakotaStringactualInterfaceResponsesPtr

pointerto theresponsesspecificationfor constructingthetruth modelusedin building local approximations
(fromtheactual interface responses pointer specification in InterfA pprox). Thisallowsdif-
ferencesin gradientspecificationsbetweentheresponsesusedto build theapproximationandtheresponses
computedfromtheapproximation.

� DakotaStringlowFidelityInterfacePtr

pointer to the low fidelity interfacespecificationusedin hierarchical approximations (from the low -
fidelity interface pointer specification in InterfA pprox).

� DakotaStringhighFidelityInterfacePtr

pointer to the high fidelity interfacespecification usedin hierarchical approximations(from thehigh -
fidelity interface pointer specification in InterfA pprox).
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� DakotaStringapproxDaceMethodPtr

pointer to the designof experimentsmethodusedin building global approximations (from the dace -
method pointer specification in InterfA pprox).

� DakotaStringapproxSampleReuse

samplereuseselectionfor building globalapproximations:none, all, or region(fromthereuse samples
specificationin InterfA pprox).

� DakotaStringapproxCorrection

correctionapproach selectionfor global andhierarchical approximations: offset,scaled,or beta(fromthe
correction specificationin InterfA pprox).

� shortapproxGradUsageFlag

flags the useof gradients in building global approximations (from theuse gradients specification in
InterfA pprox).

� DakotaRealVectorkrigingCorrelations

vectorof correlationsusedin building a kriging approximation(fromthecorrelations specificationin
InterfA pprox).

PrivateMethods

� void assign(constDataInterface&data interface)

conveniencefunctionfor settingthisobjectsattributesequal to theattributesof theincomingdata interface
object(usedby copyconstructorandassignmentoperator).

6.37.1 DetailedDescription

Containerclassfor interfacespecificationdata.

The DataInterfaceclassis usedto containthe datafrom a interfacekeyword specification. It is popu-
latedby ProblemDescDB::interfacekwhandler() andis queriedby theProblemDescDB::get� datatype� ()
functions.A list of DataInterfaceobjects is maintainedin ProblemDescDB::interfaceList, onefor eachin-
terfacespecificationin an input file. Default valuesaremanaged in the DataInterfaceconstructor. Data
is public to avoid maintainingset/getfunctions, but is still encapsulatedwithin ProblemDescDBsince
ProblemDescDB::interfaceList is private(a similar model is usedwith SurrogateDataPoint objectscon-
tainedin DakotaApproximationandwith ParallelismLevel objectscontainedin ParallelLibrary).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DataInterface.H� DataInterface.C
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6.38 DataMethod ClassReference

Containerclassfor method specificationdata.

#include � DataMethod.H �

Public Methods

� DataMethod()

constructor.

� DataMethod(constDataMethod &)

copyconstructor.

� � DataMethod ()

destructor.

� DataMethod& operator=(const DataMethod&)

assignmentoperator.

� int operator==(const DataMethod&)

equalityoperator.

� void write (ostream&s)

write a DataMethod objectto an ostream.

� void read(UnPackBuffer &s)

reada DataMethodobjectfroma packedMPI buffer.

� void write (PackBuffer &s)

write a DataMethod objectto a packedMPI buffer.

Public Attrib utes

� DakotaStringmethodName

themethodselection:oneof thedot,npsol,opt++, apps,sgopt,nond, dace, or parameterstudymethods.

� DakotaStringidMethod

string identifier for the methodspecification data set(fromtheid method specification in MethodInd-
Control).

� DakotaStringvariablesPointer

string pointer to the variablesspecificationto be usedby this method(from thevariables pointer
specificationin MethodIndControl).

� DakotaStringinterfacePointer
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string pointer to the interfacespecificationto be usedby this method(from theinterface pointer
specificationin MethodIndControl).

� DakotaStringresponsesPointer

string pointer to the responsesspecification to be usedby this method(from theresponses pointer
specificationin MethodIndControl).

� DakotaStringmodelType

model type selection: single, nested,or layered (from the model type specificationin MethodInd-
Control).

� DakotaStringsubMethodPointer

stringpointerto thesub-iterator usedby nestedmodels(fromthesub method pointer specificationin
MethodIndControl).

� DakotaStringoptionalInterfaceResponsesPointer

string pointer to theresponses specificationusedby theoptional interfacein nestedmodels(fromthein-
terface responses pointer specificationin MethodIndControl).

� DakotaRealVectorprimaryCoeffs

the primary mappingmatrix usedin nestedmodelsfor weightingcontributions from the sub-iterator re-
sponsesin the top level (objective)functions(from the primary mapping matrix specificationin
MethodIndControl).

� DakotaRealVectorsecondaryCoeffs

the secondary mappingmatrix usedin nestedmodelsfor weightingcontributions from the sub-iterator
responsesin the top level (constraint) functions(fromthesecondary mapping matrix specification
in MethodIndControl).

� DakotaStringmethodOutput

methodverbositycontrol: quiet, verbose, debug, or normal (default) (from theoutput specificationin
MethodIndControl).

� RealconvergenceTolerance

iteration convergencetolerancefor the method(from the convergence tolerance specificationin
MethodIndControl).

� RealconstraintTolerance

tolerancefor controlling theamount of infeasibilitythat is allowedbeforeanactiveconstraint is considered
to beviolated(fromtheconstraint tolerance specification in MethodIndControl).

� int maxIterations

maximumnumberof iterations allowed for the method(from the max iterations specificationin
MethodIndControl).

� int maxFunctionEvaluations

maximum number of function evaluations allowed for the method (from the max function -
evaluations specificationin MethodIndControl).

� shortspeculativeFlag

flag for useof speculativegradientapproachesfor maintainingparallel loadbalanceduring theline search
portion of optimizationalgorithms(fromthespeculative specificationin MethodIndControl).
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� DakotaRealVectorlinearIneqConstraintCoeffs

coefficientmatrix for thelinear inequality constraints (fromthelinear inequality constraint -
matrix specificationin MethodIndControl).

� DakotaRealVectorlinearIneqLowerBnds

lower bounds for the linear inequality constraints (from the linear inequality lower bounds
specificationin MethodIndControl).

� DakotaRealVectorlinearIneqUpperBnds

upper bounds for the linear inequality constraints (from the linear inequality upper bounds
specificationin MethodIndControl).

� DakotaRealVectorlinearEqConstraintCoeffs

coefficient matrix for the linear equality constraints (from the linear equality constraint -
matrix specificationin MethodIndControl).

� DakotaRealVectorlinearEqTargets

targets for the linear equality constraints (from the linear equality targets specification in
MethodIndControl).

� DakotaStringdaceMethod

thedacemethodselection:grid, random,oas,lhs,oa lhs,box behnken design, or central compositedesign
(fromthedace specification in MethodDACE).

� DakotaStringminMaxType

theoptimization type specificationin MethodDOTDC.

� int verifyLevel

theverify level specificationin MethodNPSOLDC .

� RealfunctionPrecision

thefunction precision specificationin MethodNPSOLDC .

� ReallineSearchTolerance

thelinesearch tolerance specification in MethodNPSOLDC.

� DakotaStringsearchMethod

thesearch method specificationfor NewtonandNIPSmethodsin MethodOPTPPDC.

� RealgradientTolerance

thegradient tolerance specificationin MethodOPTPPDC.

� RealmaxStep

themax step specification in MethodOPTPPDC.

� DakotaStringmeritFn

themerit function specification for NIPSmethodsin MethodOPTPPDC.

� DakotaStringcentralPath

thecentral path specificationfor NIPSmethodsin MethodOPTPPDC.
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� RealstepLenToBoundary

thesteplength to boundary specification for NIPSmethodsin MethodOPTPPDC.

� RealcenteringParam

thecentering parameter specificationfor NIPSmethodsin MethodOPTPPDC.

� RealinitialRadius

theinitial radius specification for ellipsoidmethodsin MethodOPTPPDC.

� int searchSchemeSize

thesearch scheme size specificationfor PDSmethodsin MethodOPTPPDC.

� RealsolnAccuracy

thesolution accuracy specificationin MethodSGOPTDC.

� RealmaxCPUTime

themax cpu time specificationin MethodSGOPTDC.

� RealcrossoverRate

thecrossover rate specification for GA/EPSAmethodsin MethodSGOPTEA.

� RealmutationDimRate

thedimension rate specification for mutationin GA/EPSAmethodsin MethodSGOPTEA.

� RealmutationPopRate

thepopulation rate specification for mutationin GA/EPSAmethodsin MethodSGOPTEA.

� RealmutationScale

themutation scale specification for GA/EPSAmethodsin MethodSGOPTEA.

� RealmutationMinScale

themin scale specification for mutationin EPSAmethodsin MethodSGOPTEA.

� RealinitDelta

theinitial delta specificationfor APPS/PS/SWmethodsin MethodAPPSDC, MethodSGOPTPS,
andMethodSGOPTSW.

� RealthreshDelta

the threshold delta specification for APPS/PS/SWmethods in MethodAPPSDC, Method-
SGOPTPS, andMethodSGOPTSW.

� RealcontractFactor

the contraction factor specificationfor APPS/PS/SWmethodsin MethodAPPSDC, Method-
SGOPTPS, andMethodSGOPTSW.

� int populationSize

thepopulation size specification for GA/EPSAmethodsin MethodSGOPTEA.

� int newSolnsGenerated
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thenew solutions generated specificationfor GA/EPSAmethodsin MethodSGOPTEA.

� int numberRetained

the integer assignmentto random, chc, or elitist in thereplacement type specificationfor GA/EPSA
methodsin MethodSGOPTEA.

� int expandAfterSuccess

the expand after success specification for PS/SWmethodsin MethodSGOPTPS and Method-
SGOPTSW.

� int contractAfterFail

thecontract after failure specification for theSWmethodin MethodSGOPTSW.

� int mutationRange

themutation range specification for thepga int methodin MethodSGOPTEA.

� int numPartitions

thenum partitions specification for EPSAmethodsin MethodSGOPTEA.

� int totalPatternSize

the total pattern size specificationfor APPS/PS methodsin MethodAPPSDC and Method-
SGOPTPS.

� int batchSize

thebatch size specificationfor thesMCmethodin MethodSGOPTSMC.

� shortnonAdaptiveFlag

thenon adaptive specificationfor thepga real methodin MethodSGOPTEA.

� shortrandomizeOrderFlag

thestochastic specificationfor thePSmethodin MethodSGOPTPS.

� shortexpansionFlag

theno expansion specificationfor APPS/PS/SWmethodsin MethodAPPSDC, MethodSGOPTPS, and
MethodSGOPTSW.

� DakotaStringselectionPressure

theselection pressure specificationfor GA/EPSAmethodsin MethodSGOPTEA.

� DakotaStringreplacementType

thereplacement type specificationfor GA/EPSAmethodsin MethodSGOPTEA.

� DakotaStringcrossoverType

thecrossover type specification for GA/EPSAmethodsin MethodSGOPTEA.

� DakotaStringmutationType

themutation type specificationfor GA/EPSAmethodsin MethodSGOPTEA.

� DakotaStringexploratoryMoves

theexploratory moves specificationfor thePSmethodin MethodSGOPTPS.
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� DakotaStringpatternBasis

thepattern basis specificationfor APPS/PSmethodsin MethodAPPSDC andMethodSGOPTPS.

� DakotaIntArray varPartitions

thepartitions specificationfor sMC/PStudymethodsin MethodSGOPTSMC andMethodPSMPS.

� int randomSeed

theseed specificationfor SGOPT, NonD,& DACEmethods.

� int numSamples

thesamples specification for NonD& DACEmethods.

� int numSymbols

thesymbols specification for DACEmethods.

� int expansionTerms

theexpansion terms specification in MethodNonDPCE.

� int expansionOrder

theexpansion order specification in MethodNonDPCE.

� DakotaStringsampleType

thesample type specificationin MethodNonDMC andMethodNonDPCE.

� DakotaStringreliabilityMethod

theamv/ � c iteratedamv/form/ � c sormselectionin MethodNonDAMV .

� DakotaRealArrayresponseThresholds

theresponse thresholds specificationin MethodNonDMC andMethodNonDPCE.

� DakotaRealArrayresponseLevels

theresponse levels specification in MethodNonDAMV .

� DakotaRealArrayprobabilityLevels

theprobability levels specificationin MethodNonDAMV .

� shortallVarsFlag

theall variables specificationin MethodNonDMC.

� int paramStudyType

thetypeof parameterstudy: list(-1), vector(1,2, or 3), centered(4), or multidim(5).

� DakotaRealVectorfinalPoint

thefinal point specificationin MethodPSVPS.

� DakotaRealVectorstepVector

thestep vector specificationin MethodPSVPS.

� RealstepLength

thestep length specificationin MethodPSVPS.
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� int numSteps

thenum steps specification in MethodPSVPS.

� DakotaRealVectorlistOfPoints

thelist of points specification in MethodPSLPS.

� RealpercentDelta

thepercent delta specificationin MethodPSCPS.

� int deltasPerVariable

thedeltas per variable specificationin MethodPSCPS.

PrivateMethods

� void assign(constDataMethod&data method)

conveniencefunctionfor settingthis objectsattributesequal to theattributesof the incomingdata method
object(usedby copyconstructorandassignmentoperator).

6.38.1 DetailedDescription

Containerclassfor method specificationdata.

The DataMethod classis usedto contain the data from a method keyword specification. It is popu-
latedby ProblemDescDB::methodkwhandler() andis queried by theProblemDescDB::get� datatype� ()
functions. A list of DataMethodobjectsis maintainedin ProblemDescDB::methodList, one for each
methodspecificationin an input file. Default valuesaremanaged in the DataMethodconstructor. Data
is public to avoid maintainingset/getfunctions, but is still encapsulatedwithin ProblemDescDBsince
ProblemDescDB::methodListis private(asimilarmodelis usedwith SurrogateDataPoint objectscontained
in DakotaApproximation andwith ParallelismLevel objectscontained in ParallelLibrary).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DataMethod.H� DataMethod.C
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6.39 DataResponsesClassReference

Containerclassfor responsesspecificationdata.

#include � DataResponses.H �

Public Methods

� DataResponses()

constructor.

� DataResponses(constDataResponses&)

copyconstructor.

� � DataResponses()

destructor.

� DataResponses& operator=(const DataResponses&)

assignmentoperator.

� int operator==(const DataResponses&)

equalityoperator.

� void write (ostream&s)

write a DataResponsesobjectto an ostream.

� void read(UnPackBuffer &s)

reada DataResponsesobjectfroma packedMPI buffer.

� void write (PackBuffer &s)

write a DataResponsesobjectto a packedMPI buffer.

Public Attrib utes

� size t numObjectiveFunctions

numberof objectivefunctions(fromthenum objective functions specification in RespFnOpt).

� size t numNonlinearIneqConstraints

numberof nonlinear inequalityconstraints (from thenum nonlinear inequality constraints
specificationin RespFnOpt).

� size t numNonlinearEqConstraints

numberof nonlinear equalityconstraints(fromthenum nonlinear equality constraints speci-
ficationin RespFnOpt).

� size t numLeastSquaresTerms
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numberof leastsquaresterms(fromthenum least squares terms specificationin RespFnLS).

� size t numResponseFunctions

numberof generic responsefunctions(from thenum response functions specification in RespFn-
Gen).

� DakotaRealVectormultiObjectiveWeights

vector of multiobjectiveweightings(from the multi objective weights specificationin RespFn-
Opt).

� DakotaRealVectornonlinearIneqLowerBnds

vectorof nonlinear inequality constraint lower bounds (from thenonlinear inequality lower -
bounds specificationin RespFnOpt).

� DakotaRealVectornonlinearIneqUpperBnds

vectorof nonlinear inequalityconstraint upperbounds (from thenonlinear inequality upper -
bounds specificationin RespFnOpt).

� DakotaRealVectornonlinearEqTargets

vectorof nonlinearequalityconstraint targets(fromthenonlinear equality targets specification
in RespFnOpt).

� DakotaStringgradientType

gradienttype:none, numerical,analytic,or mixed(fromtheno gradients,numerical gradients,
analytic gradients, andmixed gradients specificationsin RespGrad).

� DakotaStringhessianType

Hessiantype: noneor analytic (from the no hessians and analytic hessians specificationsin
RespHess).

� DakotaStringmethodSource

numericalgradientmethodsource: dakota or vendor(from themethod source specification in Resp-
GradNum andRespGradMixed).

� DakotaStringintervalType

numericalgradient interval type: forward or central (from theinterval type specification in Resp-
GradNum andRespGradMixed).

� RealfdStepSize

numericalgradient finite differencestepsize(from thefd step size specification in RespGradNum
andRespGradMixed).

� DakotaIntList idNumerical

mixedgradientnumericalidentifiers (fromtheid numerical specification in RespGradMixed).

� DakotaIntList idAnalytic

mixedgradientanalyticidentifiers (fromtheid analytic specification in RespGradMixed).

� DakotaStringidResponses

string identifier for the responsesspecification data set(fromtheid responses specification in Resp-
SetId).
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PrivateMethods

� void assign(constDataResponses&data responses)

conveniencefunctionfor settingthisobjectsattributesequal to theattributesof theincomingdata responses
object(usedby copyconstructorandassignmentoperator).

6.39.1 DetailedDescription

Containerclassfor responsesspecificationdata.

TheDataResponsesclassis usedto containthedatafromaresponseskeyword specification.It is populated
by ProblemDescDB::responseskwhandler() and is queriedby the ProblemDescDB::get� datatype� ()
functions. A list of DataResponsesobjects is maintainedin ProblemDescDB::responsesList, onefor each
responsesspecificationin an input file. Default valuesaremanaged in the DataResponsesconstructor.
Datais public to avoid maintaining set/getfunctions,but is still encapsulatedwithin ProblemDescDBsince
ProblemDescDB::responsesListis private(a similar modelis usedwith SurrogateDataPoint objectscon-
tainedin DakotaApproximationandwith ParallelismLevel objectscontainedin ParallelLibrary).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DataResponses.H� DataResponses.C
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6.40 DataVariablesClassReference

Containerclassfor variablesspecificationdata.

#include � DataVariables.H �

Public Methods

� DataVariables()

constructor.

� DataVariables(const DataVariables&)

copyconstructor.

� � DataVariables()

destructor.

� DataVariables& operator= (constDataVariables&)

assignmentoperator.

� int operator==(const DataVariables&)

equalityoperator.

� void write (ostream&s)

write a DataVariablesobjectto an ostream.

� void read(UnPackBuffer &s)

reada DataVariablesobjectfroma packedMPI buffer.

� void write (PackBuffer &s)

write a DataVariablesobjectto a packedMPI buffer.

� size t design()

returntotal number of designvariables.

� size t uncertain()

returntotal number of uncertainvariables.

� size t state()

returntotal number of statevariables.

� size t num continuousvariables ()

returntotal number of continuousvariables.

� size t num discretevariables ()

returntotal number of discretevariables.
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� size t num variables()

returntotal number of variables.

Public Attrib utes

� DakotaStringidVariables

string identifierfor thevariablesspecificationdataset(fromtheid variables specificationin VarSet-
Id ).

� size t numContinuousDesVars

numberof continuousdesignvariables(fromthecontinuous design specification in VarDV).

� size t numDiscreteDesVars

numberof discretedesignvariables(fromthediscrete design specification in VarDV).

� size t numNormalUncVars

numberof normaluncertain variables(fromthenormal uncertain specificationin VarUV ).

� size t numLognormalUncVars

numberof lognormal uncertainvariables(fromthelognormal uncertain specificationin VarUV ).

� size t numUniformUncVars

numberof uniformuncertainvariables(fromtheuniform uncertain specification in VarUV ).

� size t numLoguniformUncVars

numberof loguniformuncertainvariables(fromtheloguniform uncertain specificationin VarUV ).

� size t numWeibullUncVars

numberof weibull uncertainvariables(fromtheweibull uncertain specificationin VarUV ).

� size t numHistogramUncVars

numberof histogramuncertainvariables(fromthehistogram uncertain specification in VarUV ).

� size t numContinuousStateVars

numberof continuousstatevariables(fromthecontinuous state specification in VarSV).

� size t numDiscreteStateVars

numberof discretestatevariables(fromthediscrete state specificationin VarSV).

� DakotaRealVectorcontinuousDesignVars

initial valuesfor the continuousdesignvariablesarray (fromthecdv initial point specificationin
VarDV).

� DakotaRealVectorcontinuousDesignLowerBnds

thecontinuous designlower boundsarray (fromthecdv lower bounds specificationin VarDV).

� DakotaRealVectorcontinuousDesignUpperBnds

thecontinuous designupper boundsarray (fromthecdv upper bounds specificationin VarDV).
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� DakotaIntVectordiscreteDesignVars

initial valuesfor thediscretedesignvariablesarray (fromtheddv initial point specification in Var-
DV).

� DakotaIntVectordiscreteDesignLowerBnds

thediscretedesignlower boundsarray (fromtheddv lower bounds specificationin VarDV).

� DakotaIntVectordiscreteDesignUpperBnds

thediscretedesignupperboundsarray (fromtheddv upper bounds specificationin VarDV).

� DakotaStringArray continuousDesignLabels

thecontinuous designlabelsarray (fromthecdv descriptor specificationin VarDV).

� DakotaStringArray discreteDesignLabels

thediscretedesignlabelsarray (fromtheddv descriptor specificationin VarDV).

� DakotaRealVectornormalUncMeans

meansof thenormaluncertainvariables(fromthenuv means specification in VarUV ).

� DakotaRealVectornormalUncStdDevs

standard deviationsof thenormal uncertainvariables(fromthenuv std deviations specificationin
VarUV ).

� DakotaRealVectornormalUncDistLowerBnds

distribution lower boundsfor thenormaluncertain variables(fromthenuv dist lower bounds spec-
ification in VarUV ).

� DakotaRealVectornormalUncDistUpperBnds

distributionupper bounds for thenormaluncertainvariables(fromthenuv dist upper bounds spec-
ification in VarUV ).

� DakotaRealVectorlognormalUncMeans

meansof thelognormal uncertainvariables(fromthelnuv means specificationin VarUV ).

� DakotaRealVectorlognormalUncStdDevs

standard deviationsof thelognormal uncertain variables(fromthelnuv std deviations specification
in VarUV ).

� DakotaRealVectorlognormalUncErrFacts

error factors for the lognormal uncertainvariables (from the lnuv error factors specificationin
VarUV ).

� DakotaRealVectorlognormalUncDistLowerBnds

distribution lower bounds for the lognormal uncertainvariables(fromthelnuv dist lower bounds
specificationin VarUV ).

� DakotaRealVectorlognormalUncDistUpperBnds

distribution upperbounds for the lognormal uncertainvariables(fromthelnuv dist upper bounds
specificationin VarUV ).

� DakotaRealVectoruniformUncDistLowerBnds
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distribution lowerboundsfor theuniformuncertainvariables(fromtheuuv dist lower bounds spec-
ification in VarUV ).

� DakotaRealVectoruniformUncDistUpperBnds

distributionupperboundsfor theuniformuncertainvariables(fromtheuuv dist upper bounds spec-
ification in VarUV ).

� DakotaRealVectorloguniformUncDistLowerBnds

distribution lower bounds for the loguniformuncertain variables(fromtheluuv dist lower bounds
specificationin VarUV ).

� DakotaRealVectorloguniformUncDistUpperBnds

distribution upperboundsfor theloguniformuncertainvariables(fromtheluuv dist upper bounds
specificationin VarUV ).

� DakotaRealVectorweibullUncAlphas

alphafactors for theweibull uncertain variables(fromthewuv alphas specificationin VarUV ).

� DakotaRealVectorweibullUncBetas

betafactors for theweibull uncertainvariables(fromthewuv betas specification in VarUV ).

� DakotaRealVectorweibullUncDistLowerBnds

distribution lowerboundsfor theweibull uncertain variables(fromthewuv dist lower bounds spec-
ification in VarUV ).

� DakotaRealVectorweibullUncDistUpperBnds

distributionupper boundsfor theweibull uncertain variables(fromthewuv dist upper bounds spec-
ification in VarUV ).

� DakotaRealVectorhistogramUncDistLowerBnds

distribution lower bounds for the histogram uncertainvariables(from the huv dist lower bounds
specificationin VarUV ).

� DakotaRealVectorhistogramUncDistUpperBnds

distribution upper bounds for the histogram uncertainvariables (from the huv dist upper bounds
specificationin VarUV ).

� DakotaStringList histogramUncFilenames

filenamescontaining the histogramsfor the histogram uncertainvariables(from the huv filenames
specificationin VarUV ).

� DakotaRealMatrixuncertainCorrelations

correlationmatrix for all uncertain variables(fromtheuncertain correlation matrix specifica-
tion in VarUV ). This matrix specifiesrank correlationsfor samplingmethods(i.e., LHS) and correlation
coefficients(rho ij = normalizedcovariancematrix) for analyticreliability methods.

� DakotaRealVectoruncertainVars

array of values for all uncertain variables (built and initialized in
ProblemDescDB::variableskwhandler()).

� DakotaRealVectoruncertainDistLowerBnds
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distribution lower bounds for all uncertain variables (collected from nuv dist lower bounds,
lnuv dist lower bounds, uuv dist lower bounds, luuv dist lower bounds, wuv -
dist lower bounds, andhuv dist lower bounds specificationsin VarUV ).

� DakotaRealVectoruncertainDistUpperBnds

distribution upper bounds for all uncertain variables (collected from nuv dist upper bounds,
lnuv dist upper bounds, uuv dist upper bounds, luuv dist upper bounds, wuv -
dist upper bounds, andhuv dist upper bounds specificationsin VarUV ).

� DakotaStringArray uncertainLabels

labels for all uncertain variables (collected from nuv descriptor, lnuv descriptor, uuv -
descriptor, luuv descriptor, wuv descriptor, and huv descriptor specifications in
VarUV ).

� DakotaRealVectorcontinuousStateVars

initial valuesfor the continuousstatevariablesarray (from the csv initial state specificationin
VarSV).

� DakotaRealVectorcontinuousStateLowerBnds

thecontinuous statelower boundsarray (fromthecsv lower bounds specificationin VarSV).

� DakotaRealVectorcontinuousStateUpperBnds

thecontinuous stateupper boundsarray (fromthecsv upper bounds specificationin VarSV).

� DakotaIntVectordiscreteStateVars

initial valuesfor thediscretestatevariablesarray (fromthedsv initial state specificationin Var-
SV).

� DakotaIntVectordiscreteStateLowerBnds

thediscretestatelower boundsarray (fromthedsv lower bounds specificationin VarSV).

� DakotaIntVectordiscreteStateUpperBnds

thediscretestateupper boundsarray (fromthedsv upper bounds specificationin VarSV).

� DakotaStringArray continuousStateLabels

thecontinuous statelabelsarray (fromthecsv descriptor specificationin VarSV).

� DakotaStringArray discreteStateLabels

thediscretestatelabelsarray (fromthedsv descriptor specificationin VarSV).

PrivateMethods

� void assign(constDataVariables&data variables)

conveniencefunctionfor settingthisobjectsattributesequalto theattributesof theincomingdata variables
object(usedby copyconstructorandassignmentoperator).
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6.40.1 DetailedDescription

Containerclassfor variablesspecificationdata.

TheDataVariablesclassis usedto containthedatafrom a variableskeywordspecification. It is populated
by ProblemDescDB::variableskwhandler() and is queriedby the ProblemDescDB::get� datatype� ()
functions. A list of DataVariables objectsis maintainedin ProblemDescDB::variablesList, onefor each
variablesspecificationin aninput file. Default valuesaremanagedin theDataVariablesconstructor. Data
is public to avoid maintainingset/getfunctions, but is still encapsulatedwithin ProblemDescDBsince
ProblemDescDB::variablesListis private (a similar model is usedwith SurrogateDataPoint objectscon-
tainedin DakotaApproximationandwith ParallelismLevel objectscontainedin ParallelLibrary).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DataVariables.H� DataVariables.C
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6.41 Dir ectFnApplicInterface ClassReference

Derivedapplicationinterfaceclasswhichspawnssimulationcodesandtestersusingdirectprocedurecalls.

#include � DirectFnApplicInterface.H �
Inheritancediagramfor DirectFnApplicInterface::

DirectFnApplicInterface

ApplicationInterface

DakotaInterface

Public Methods

� DirectFnApplicInterface(constProblemDescDB&problem db,constsize t &num fns)

constructor.

� � DirectFnApplicInterface()

destructor.

� void derived map (const DakotaVariables&vars, constDakotaIntArray &asv, DakotaResponse
&response,int fn eval id)

Called by map() and other functionsto executethe simulationin synchronous mode. Theportion of per-
formingan evaluationthat is specificto a derivedclass.

� void derived mapasynch(const ParamResponsePair &pair)

Calledby map() and other functionsto executethesimulationin asynchronousmode. Theportion of per-
formingan asynchronousevaluationthat is specificto a derivedclass.

� void derived synch(DakotaList � ParamResponsePair � &prp list)

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversionwaitsfor at leastone
completion.

� void derived synchnowait (DakotaList � ParamResponsePair � &prp list)

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversion is nonblocking and
will returnwithoutanycompletionsif noneare immediatelyavailable.

� int derived synchronouslocal analysis(constint &analysis id)

Executea particular analysis(identifiedby analysisid) synchronouslyon thelocal processor. Usedfor the
derivedclassspecificswithin ApplicationInterface::serveanalysessynch().
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PrivateMethods

� int derived map if (const DakotaString&if name)

executetheinput filter portion of a directevaluationinvocation.

� int derived mapac(const DakotaString&ac name)

executean analysiscodeportion of a directevaluationinvocation.

� int derived mapof (constDakotaString &of name)

executetheoutputfilter portion of a directevaluation invocation.

� void set local data()

conveniencefunctionfor local testsimulators which setsvariableattributesandzerosresponsedata.

� void overlay response(DakotaResponse&response)

conveniencefunctionfor local testsimulatorswhich overlaysresponsecontributionsfrommultipleanalyses
usingMPI Reduce.

� int cyl head(constDakotaVariables&vars, constDakotaIntArray &asv, DakotaResponse&re-
sponse)

thecylinderheadconstrainedoptimizationtestfunction.

� int rosenbrock (const DakotaVariables&vars,constDakotaIntArray &asv, DakotaResponse&re-
sponse)

therosenbrock optimizationandleastsquarestestfunction.

� int text book (constDakotaVariables&vars,constDakotaIntArray &asv, DakotaResponse &re-
sponse)

thetext bookconstrained optimizationtestfunction.

� int text book1 (constDakotaVariables&vars,constDakotaIntArray &asv, DakotaResponse&re-
sponse)

portion of text book() evaluatingtheobjectivefunctionandits derivatives.

� int text book2 (constDakotaVariables&vars,constDakotaIntArray &asv, DakotaResponse&re-
sponse)

portion of text book() evaluatingconstraint 1 andits derivatives.

� int text book3 (constDakotaVariables&vars,constDakotaIntArray &asv, DakotaResponse&re-
sponse)

portion of text book() evaluatingconstraint 2 andits derivatives.

� int salinas(constDakotaVariables&vars,constDakotaIntArray&asv, DakotaResponse&response)

directinterfaceto theSALINASstructural dynamicssimulationcode.
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PrivateAttrib utes

� DakotaStringiFilterName

nameof thedirect functioninput filter.

� DakotaStringoFilterName

nameof thedirect functionoutputfilter.

� shortgradFlag

signalsuseof fnGradsin directsimulatorfunctions.

� shorthessFlag

signalsuseof fnHessiansin directsimulatorfunctions.

� size t numFns

numberof functionsin fnVals.

� size t numVars

total numberof continuousanddiscretevariables.

� size t numGradVars

numberof continuousvariables.

� DakotaRealVectorxVect

continuousanddiscretevariablesetusedwithin directsimulatorfunctions.

� DakotaRealVectorfnVals

responsefunctionvaluessetwithin directsimulatorfunctions.

� DakotaRealMatrixfnGrads

responsefunctiongradientssetwithin directsimulatorfunctions.

� DakotaRealMatrixArray fnHessians

responsefunctionHessianssetwithin directsimulatorfunctions.

� DakotaVariablesdirectFnVars

classscopevariablesobject.

� DakotaIntArray directFnASV

classscopeactivesetvectorobject.

� DakotaResponsedirectFnResponse

classscoperesponseobject.
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6.41.1 DetailedDescription

Derivedapplicationinterfaceclasswhichspawnssimulationcodesandtestersusingdirectprocedurecalls.

DerivedFnApplicInterfaceusesa few linkable simulationcodesandseveral internal member functions to
perform parameter to responsemappings.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DirectFnApplicInterface.H� DirectFnApplicInterface.C
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6.42 DOTOptimizer ClassReference

Wrapperclassfor theDOT optimization library.

#include � DOTOptimizer.H �
Inheritancediagramfor DOTOptimizer::

DOTOptimizer

DakotaOptimizer

DakotaIterator

Public Methods

� DOTOptimizer (DakotaModel&model)

constructor.

� � DOTOptimizer ()

destructor.

� void find optimum ()

Usedwithin the optimizerbranch for computingthe optimal solution. Redefines the run iterator virtual
functionfor theoptimizerbranch.

PrivateMethods

� void allocateworkspace ()

Allocatesworkspacefor theoptimizer.

PrivateAttrib utes

� int dotInfo

INFO fromDOT manual.

� int dotFDSinfo

internal DOT parameter NGOTOZ.

� int dotMethod

METHODfromDOT manual.
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� int printControl

IPRINTfromDOT manual(controls outputverbosity).

� int optimizationType

MINMAXfromDOT manual(minimizeor maximize).

� DakotaRealArray realCntlParmArray

RPRMfromDOT manual.

� DakotaIntArray intCntlParmArray

IPRMfromDOT manual.

� DakotaRealVector localConstraintValues

array of nonlinear constraint valuespassedto DOT.

� DakotaSizetListconstraintMappingIndices

a list of indicesfor referencingthecorrespondingDakotaResponseconstraintsusedin computingtheDOT
constraints.

� DakotaRealListconstraintMappingMultipliers

a list of multipliers for mappingtheDakotaResponseconstraintsto theDOT constraints.

� DakotaRealListconstraintMappingOffsets

a list of offsetsfor mappingtheDakotaResponseconstraints to theDOT constraints.

6.42.1 DetailedDescription

Wrapperclassfor theDOT optimization library.

TheDOTOptimizerclassprovidesa wrapperfor DOT, a commercial Fortran77optimizationlibrary from
VanderplaatsResearchandDevelopment. It usesa reversecommunicationmode, which avoidsthestatic
function and static attribute issuesthat arisewith function pointer designs(see NPSOLOptimizerand
SNLLOptimizer).

The userinput mappings areas follows: max iterations is mapped into DOT’s ITMAX parameter
within its IPRM array, max function evaluations is implementeddirectly in the find optimum()
loop sincethereis no DOT parameter equivalent,convergence tolerance is mappedinto DOT’s
DELOBJ parameter (the relative convergencetolerance) within its RPRM array, output verbosity is
mapped into DOT’s IPRINT parameterwithin its function call parameter list (verbose: IPRINT = 7;
quiet: IPRINT = 3), andoptimization type is mapped into DOT’s MINMAX parameterwithin its
function call parameterlist. Referto [VanderplaatsResearchandDevelopment,1995] for informationon
IPRM, RPRM, andtheDOT functioncall parameterlist.

6.42.2 Member Data Documentation
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6.42.2.1 int DOTOptimizer:: dotInf o [private]

INFO from DOT manual.

Informationrequestedby DOT: 0=optimizationcomplete,1=get values,2=getgradients

6.42.2.2 int DOTOptimizer:: dotFDSinfo [private]

internalDOT parameterNGOTOZ.

the DOT parameter list has beenmodified to passNGOTOZ, which signalswhetherDOT is finite-
differencing(nonzerovalue)or performing theline search(zerovalue).

6.42.2.3 int DOTOptimizer:: dotMethod [private]

METHOD from DOT manual.

For nonlinearconstraints: 0/1 = dot mmfd, 2 = dot slp,3 = dot sqp.For unconstrained: 0/1 = dot bfgs,2
= dot frcg.

6.42.2.4 int DOTOptimizer:: printContr ol [private]

IPRINT from DOT manual(controls output verbosity).

Valuesrangefrom 0 (leastoutput) to 7 (mostoutput).

6.42.2.5 int DOTOptimizer:: optimizationType [private]

MINMAX from DOT manual (minimizeor maximize).

Valuesof 0 or -1 (minimize) or 1 (maximize).

6.42.2.6 DakotaRealArray DOTOptimizer::r ealCntlParmArray [private]

RPRMfrom DOT manual.

Array of realcontrolparameters.

6.42.2.7 DakotaIntArray DOTOptimizer: :intCntlP armArra y [private]

IPRM from DOT manual.

Array of integercontrol parameters.

6.42.2.8 DakotaRealVector DOTOptimizer: :localConstraintValues [private]

arrayof nonlinearconstraintvalues passedto DOT.

This arraymustbe of nonzero length(sizedwith localConstraintArraySize)andmustcontain only one-
sidedinequalityconstraintswhichare � = 0 (whichrequiresatransformationfrom 2-sided inequalities and
equalities).
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6.42.2.9 DakotaSizetList DOTOptimizer::constraintMappingIndices [private]

alist of indicesfor referencingthecorresponding DakotaResponseconstraintsusedin computingtheDOT
constraints.

Thelengthof thelist corresponds to thenumberof DOT constraints,andeachentryin thelist pointsto the
corresponding DAKOTA constraint.

6.42.2.10 DakotaRealList DOTOptimizer::constraintMappingMultipliers [private]

a list of multipliers for mapping the DakotaResponseconstraintsto theDOT constraints.

The lengthof the list correspondsto the number of DOT constraints,andeachentry in the list contains
a multiplier for theDAKOTA constraint identifiedwith constraintMappingIndices. Thesemultipliersare
currently +1 or -1.

6.42.2.11 DakotaRealList DOTOptimizer::constraintMappingOffsets [private]

a list of offsetsfor mapping theDakotaResponseconstraints to theDOT constraints.

The lengthof the list correspondsto the number of DOT constraints,andeachentry in the list contains
an offset for the DAKOTA constraint identified with constraintMappingIndices. Theseoffsets involve
inequality boundsor equalitytargets,sinceDOT assumesconstraint allowables= 0.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� DOTOptimizer.H� DOTOptimizer.C

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



198 DAK OTA ClassDocumentation

6.43 Err orTableStruct Reference

Datastructureto holderrors.

Public Attrib utes

� CtelRegexp::RStatusrc

Enumeratedtypeto hold statuscodes.

� constchar � msg

Holdscharacterstring error message.

6.43.1 DetailedDescription

Datastructureto holderrors.

This module implementsa C++ wrapper for RegularExpressions basedon thepublic domain engine for
regular expressionsreleasedby: Copyright (c) 1986by University of Toronto. Written by HenrySpencer.
Not derived from licensedsoftware.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing file:

� CtelRegExp.C
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6.44 ForkAnalysisCodeClassReference

Derivedclassin theAnalysisCodeclasshierarchy whichspawnssimulations usingforks.

#include � ForkAnalysisCode.H �
Inheritancediagramfor ForkAnalysisCode::

ForkAnalysisCode

AnalysisCode

Public Methods

� ForkAnalysisCode(const ProblemDescDB&problemdb)

constructor.

� � ForkAnalysisCode()

destructor.

� pid t fork program(constshortblock flag)

spawna child processusingfork()/vfork()/execvp()andwait for completionusingwaitpid() if block flag is
true.

� void checkstatus(const int status)

check theexit statusof a forkedprocessandabort if an error codewasreturned.

� void argument list (constint index, constDakotaString&arg)

setargList[index] to arg.

� void tag argument list (const int index, const int tag)

append an additional tag to argList[index] (beyond that already present in the modifiedfile names)for
managing concurrent analyseswithin a functionevaluation.

PrivateAttrib utes

� constchar � argList [4]

an array of stringsfor usewith execvp(const char � , char � const � ) (an argList entrycanbepassedasthe
first argument,andtheentire argList canbecastasthesecondargument).

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



200 DAK OTA ClassDocumentation

6.44.1 DetailedDescription

Derivedclassin theAnalysisCodeclasshierarchy whichspawnssimulations usingforks.

ForkAnalysisCodecreatesa copy of the parent DAKOTA processusingfork()/vfork() andthenreplaces
thecopy with a simulationprocessusingexecvp(). Theparent processcanthenusewaitpid() to wait on
completionof thesimulationprocess.

6.44.2 Member Function Documentation

6.44.2.1 void ForkAnaly sisCode::checkstatus(constint status)

checktheexit statusof a forkedprocessandabortif anerrorcodewasreturned.

Check to see if the 3-piece interface terminated abnormally (WIFEXITED(status)==0)or if ei-
ther execvp or the application returned a status code of -1 (WIFEXITED(status)!=0 && (signed
char)WEXITSTATUS(status)==-1). If oneof theseconditions is detected, output a failure messageand
abort.Note: theapplication codeshould not returnastatuscode of -1 unlessanimmediateabort of dakota
is wanted.If for instance,failurecapturing is to beused,theapplicationcodeshouldwrite theword”FAIL”
to theappropriateresultsfile andreturna statuscodeof 0 throughexit().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� ForkAnalysisCode.H� ForkAnalysisCode.C
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6.45 ForkA pplicInterface ClassReference

Derivedapplication interfaceclasswhichspawnssimulationcodesusingforks.

#include � ForkApplicInterface.H �
Inheritancediagramfor ForkApplicInterface::

ForkApplicInterface

ApplicationInterface

DakotaInterface

Public Methods

� ForkApplicInterface(const ProblemDescDB&problem db,constsize t &num fns)

constructor.

� � ForkApplicInterface()

destructor.

� void derived map (const DakotaVariables&vars, constDakotaIntArray &asv, DakotaResponse
&response,int fn eval id)

Called by map() and other functionsto executethe simulationin synchronous mode. Theportion of per-
formingan evaluationthat is specificto a derivedclass.

� void derived mapasynch(const ParamResponsePair &pair)

Calledby map() and other functionsto executethesimulationin asynchronousmode. Theportion of per-
formingan asynchronousevaluationthat is specificto a derivedclass.

� void derived synch(DakotaList � ParamResponsePair � &prp list)

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversionwaitsfor at leastone
completion.

� void derived synchnowait (DakotaList � ParamResponsePair � &prp list)

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversion is nonblocking and
will returnwithoutanycompletionsif noneare immediatelyavailable.

� int derived synchronouslocal analysis(constint &analysis id)

Executea particular analysis(identifiedby analysisid) synchronouslyon thelocal processor. Usedfor the
derivedclassspecificswithin ApplicationInterface::serveanalysessynch().
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PrivateMethods

� void derived synchkernel(DakotaList� ParamResponsePair � &prp list, const pid t pid)

Conveniencefunctionfor commoncodebetweenderivedsynch() & derivedsynch nowait().

� pid t fork application (const shortblock flag)

performthecompletefunctionevaluation by managing theinput filter, analysisprograms,andoutputfilter.

� void asynchronous local analyses(constint &start,constint &end, constint &step)

executeanalysesasynchronouslyon thelocal processor.

� void synchronous local analyses(constint &start,const int &end,constint &step)

executeanalysessynchronouslyon thelocal processor.

� void serve analysesasynch()

servetheanalysisschedulerandexecuteanalysisassignmentsasynchronously.

PrivateAttrib utes

� ForkAnalysisCodeforkSimulator

ForkAnalysisCodeprovidesconveniencefunctionsfor forking individual programsand checking fork exit
status.

� DakotaList� pid t � processIdList

list of processid’s for asynchronousevaluations; correspondenceto evalIdList usedfor mappingcaptured
fork processid’s to functionevaluationid’s.

� DakotaIntList evalIdList

list of function evaluation id’s for asynchronousevaluations; correspondenceto processIdListusedfor
mappingcaptured fork processid’s to functionevaluationid’s.

6.45.1 DetailedDescription

Derivedapplication interfaceclasswhichspawnssimulationcodesusingforks.

ForkApplicInterfaceusesa ForkAnalysisCodeobjectfor performingsimulationinvocations.

6.45.2 Member Function Documentation

6.45.2.1 pid t ForkA pplicInterf ace::fork application (constshort block flag) [private]

perform thecompletefunction evaluationby managing theinputfilter, analysisprograms,andoutput filter.

Managethe input filter, 1 or more analysisprograms, and the output filter in blocking or nonblock-
ing modeas governedby block flag. In the caseof a single analysis and no filters, a single fork is
performed,while in othercases,an initial fork is reforked multiple times. Called from derived map()
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with block flag == BLOCK andfrom derived mapasynch() with block flag == FALL THROUGH.Uses
ForkAnalysisCode::fork program() to spawn individual programcomponentswithin the function evalua-
tion.

6.45.2.2 void ForkA pplicInterface::asynchronous local analyses(constint & start, constint & end,
constint & step) [private]

execute analysesasynchronously on thelocalprocessor.

Schedule analysesasynchronously on the local processor using a self-scheduling approach (start to
end in step increments). Concurrency is limited by asynchLocalAnalysisConcurrency. Modeled af-
ter ApplicationInterface::asynchronous local evaluations(). NOTE: This function should be elevatedto
ApplicationInterfaceif andwhenanotherderivedinterface classsupports asynchronouslocalanalyses.

6.45.2.3 void ForkA pplicInterface::synchronous local analyses(constint & start, constint & end,
constint & step) [private]

execute analysessynchronously on thelocalprocessor.

Execute analysessynchronously in successionon the local processor(start to end in stepincrements).
ModeledafterApplicationInterface::synchronous local evaluations().

6.45.2.4 void ForkA pplicInterfa ce::serve analysesasynch() [private]

serve theanalysisschedulerandexecuteanalysisassignments asynchronously.

This code runs multiple asynch analyses on each server. It is modeled after
ApplicationInterface::serve evaluations asynch(). NOTE: This fn should be elevated to
ApplicationInterfaceif andwhenanotherderivedinterface classsupports hybrid analysisparallelism.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� ForkApplicInterface.H� ForkApplicInterface.C
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6.46 FunctionCompare ClassTemplateReference

#include � DakotaList.H �

Public Methods

� FunctionCompare(int( � func)(constT &, void � ), void � v)

Constructorthat definesthepointerto functionandsearch value.

� bool operator()(T t) const

Theoperator() mustbedefined.Calls thefunctiontestFunction.

PrivateAttrib utes

� int( � testFunction)(const T &, void � )
Pointer to testfunction.

� void � searchval

Holdsthevalueto search for.

6.46.1 DetailedDescription

template� classT � classFunctionCompare� T �

Internal Functorto mimick the RW find andindex functions usingthe STL find if() method. The class
holdsapointerto thetestfunction andthesearchvalue.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

� DakotaList.H
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6.47 FundamentalVarConstraints ClassReference

Derivedclasswithin theDakotaVarConstraintshierarchywhichemploysthedefaultdataview (novariable
or domain typearraymerging).

#include � FundamentalVarConstraints.H �
Inheritancediagramfor FundamentalVarConstraints::

FundamentalVarConstraints

DakotaVarConstraints

Public Methods

� FundamentalVarConstraints(const ProblemDescDB&problemdb)

constructor.

� � FundamentalVarConstraints()

destructor.

� constDakotaRealVector& continuous lower bounds () const

returntheactivecontinuousvariable lower bounds.

� void continuous lower bounds (const DakotaRealVector&c l bnds)

settheactivecontinuousvariablelower bounds.

� constDakotaRealVector& continuousupper bounds () const

returntheactivecontinuousvariable upperbounds.

� void continuousupperbounds (const DakotaRealVector&c u bnds)

settheactivecontinuousvariableupperbounds.

� constDakotaIntVector& discretelower bounds () const

returntheactivediscretevariablelower bounds.

� void discretelower bounds (const DakotaIntVector&d l bnds)

settheactivediscretevariablelower bounds.

� constDakotaIntVector& discreteupperbounds () const

returntheactivediscretevariableupperbounds.

� void discreteupperbounds (const DakotaIntVector&d u bnds)

settheactivediscretevariableupperbounds.
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� void write (ostream&s) const

write a variableconstraintsobjectto an ostream.

� void read(istream&s)

reada variableconstraintsobjectfroman istream.

PrivateAttrib utes

� shortnonDFlag

this flag is setif uncertainvariablesare active(the defaultis designvariablesare active; seeconstructor
for logic).

� DakotaRealVectorcontinuousDesignLowerBnds

thecontinuous designlower boundsarray.

� DakotaRealVectorcontinuousDesignUpperBnds

thecontinuous designupper boundsarray.

� DakotaIntVectordiscreteDesignLowerBnds

thediscretedesignlower boundsarray.

� DakotaIntVectordiscreteDesignUpperBnds

thediscretedesignupperboundsarray.

� DakotaRealVectoruncertainDistLowerBnds

theuncertaindistribution lower boundsarray.

� DakotaRealVectoruncertainDistUpperBnds

theuncertaindistribution upperbounds array.

� DakotaRealVectorcontinuousStateLowerBnds

thecontinuous statelower boundsarray.

� DakotaRealVectorcontinuousStateUpperBnds

thecontinuous stateupper boundsarray.

� DakotaIntVectordiscreteStateLowerBnds

thediscretestatelower boundsarray.

� DakotaIntVectordiscreteStateUpperBnds

thediscretestateupper boundsarray.

� DakotaRealVectoremptyRealVector

an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� DakotaIntVectoremptyIntVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.47FundamentalVarConstraints ClassReference 207

6.47.1 DetailedDescription

Derivedclasswithin theDakotaVarConstraintshierarchywhichemploysthedefaultdataview (novariable
or domain typearraymerging).

Derivedvariableconstraints classestake differentviews of thedesign,uncertain,andstatevariabletypes
and the continuousanddiscretedomain types. The FundamentalVarConstraintsderived classseparates
the design,uncertain,andstatevariabletypesaswell asthe continuousanddiscretedomaintypes. The
result is separatelower andupper bounds arraysfor continuousdesign,discretedesign, uncertain,con-
tinuous state,anddiscretestatevariables. This is thedefault approach,so all iteratorsandstrategiesnot
specificallyutilizing theAll, Merged,or AllMerged views usethis approach(seeDakotaVariables::get-
variables(problem db) for variablestype selection;variablestype is passedto the DakotaVarConstraints
constructor in DakotaModel).

6.47.2 Constructor & Destructor Documentation

6.47.2.1 FundamentalVarConstraints::FundamentalVarConstraints (const ProblemDescDB&
problemdb)

constructor.

Extractfundamental lowerandupperbounds(VariablesUtil is notused).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� FundamentalVarConstraints.H� FundamentalVarConstraints.C
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6.48 FundamentalVariablesClassReference

Derivedclasswithin the DakotaVariableshierarchy which employs thedefault dataview (no variableor
domain typearraymerging).

#include � FundamentalVariables.H �
Inheritancediagramfor FundamentalVariables::

FundamentalVariables

DakotaVariables VariablesUtil

Public Methods

� FundamentalVariables()

defaultconstructor.

� FundamentalVariables (constProblemDescDB&problem db)

standard constructor.

� � FundamentalVariables ()

destructor.

� size t tv () const

Returnstotal numberof vars.

� size t cv () const

Returnsnumberof activecontinuous vars.

� size t dv () const

Returnsnumberof activediscretevars.

� constDakotaRealVector& continuousvariables() const

returntheactivecontinuousvariables.

� void continuousvariables(const DakotaRealVector&c vars)

settheactivecontinuousvariables.

� constDakotaIntVector& discretevariables() const

returntheactivediscretevariables.

� void discretevariables(const DakotaIntVector&d vars)

settheactivediscretevariables.
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� constDakotaStringArray & continuousvariablelabels() const

returntheactivecontinuousvariable labels.

� void continuousvariablelabels(constDakotaStringArray&cv labels)

settheactivecontinuousvariablelabels.

� constDakotaStringArray & discretevariablelabels() const

returntheactivediscretevariablelabels.

� void discretevariablelabels(const DakotaStringArray&dv labels)

settheactivediscretevariablelabels.

� constDakotaRealVector& inactive continuousvariables () const

returntheinactivecontinuous variables.

� void inactive continuousvariables (constDakotaRealVector &i c vars)

settheinactivecontinuous variables.

� constDakotaIntVector& inactive discretevariables () const

returntheinactivediscretevariables.

� void inactive discretevariables(constDakotaIntVector&i d vars)

settheinactivediscretevariables.

� size t acv() const

returnstotal number of continuousvars.

� size t adv() const

returnstotal number of discretevars.

� DakotaRealVectorall continuousvariables () const

returnsa singlearray with all continuousvariables.

� DakotaIntVectorall discretevariables() const

returnsa singlearray with all discretevariables.

� void read(istream&s)

reada variablesobjectfroman istream.

� void write (ostream&s) const

write a variablesobjectto an ostream.

� void readannotated(istream&s)

reada variablesobjectin annotatedformatfroman istream.

� void write annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream.

� void read(DakotaBiStream&s)

reada variablesobjectfromthebinary restartstream.
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� void write (DakotaBoStream&s) const

write a variablesobjectto thebinary restartstream.

� void read(UnPackBuffer &s)

reada variablesobjectfroma packedMPI buffer.

� void write (PackBuffer &s) const

write a variablesobjectto a packedMPI buffer.

PrivateMethods

� void copy rep(constDakotaVariables � vars rep)

Usedbycopy() to copythecontentsof a letterclass.

PrivateAttrib utes

� shortnonDFlag

this flag is setif uncertainvariablesare active(the defaultis designvariablesare active; seeconstructor
for logic).

� DakotaRealVectorcontinuousDesignVars

thecontinuous designvariablesarray.

� DakotaIntVectordiscreteDesignVars

thediscretedesignvariablesarray.

� DakotaRealVectoruncertainVars

theuncertainvariablesarray.

� DakotaRealVectorcontinuousStateVars

thecontinuous statevariablesarray.

� DakotaIntVectordiscreteStateVars

thediscretestatevariablesarray.

� DakotaStringArray continuousDesignLabels

thecontinuous designvariableslabel array.

� DakotaStringArray discreteDesignLabels

thediscretedesignvariableslabel array.

� DakotaStringArray uncertainLabels

theuncertainvariableslabel array.

� DakotaStringArray continuousStateLabels

thecontinuous statevariableslabel array.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.48FundamentalVariablesClassReference 211

� DakotaStringArray discreteStateLabels

thediscretestatevariableslabel array.

� DakotaRealVectoremptyRealVector

an emptyreal vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� DakotaIntVectoremptyIntVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� DakotaStringArray emptyStringArray

an emptylabel array returnedin get functionswhenthere are no variablescorrespondingto therequest.

Friends

� int operator==(const FundamentalVariables&vars1,const FundamentalVariables&vars2)

equalityoperator.

6.48.1 DetailedDescription

Derivedclasswithin the DakotaVariableshierarchy which employs thedefault dataview (no variableor
domain typearraymerging).

Derivedvariablesclassestakedifferentviewsof thedesign, uncertain, andstatevariable typesandthecon-
tinuousanddiscretedomaintypes.TheFundamentalVariablesderivedclassseparatesthedesign, uncertain,
andstatevariable typesaswell asthecontinuousanddiscretedomain types.Theresultis separatearrays
for continuousdesign,discretedesign, uncertain,continuousstate,anddiscretestatevariables.This is the
default approach,so all iteratorsandstrategiesnot specificallyutilizing the All, Merged, or AllMerged
viewsusethis approach(seeDakotaVariables::getvariables(problemdb)).

6.48.2 Constructor & Destructor Documentation

6.48.2.1 FundamentalVariables::FundamentalVariables(const ProblemDescDB& problemdb)

standardconstructor.

Extractfundamental variabletypesandlabels(VariablesUtilis notused).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� FundamentalVariables.H� FundamentalVariables.C
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6.49 GetLongOpt ClassReference

GetLongOptis ageneral command lineutility fromS.Manoharan(AdvancedComputerResearchInstitute,
Lyon,France).

#include � CommandLineHandler.H �
Inheritancediagramfor GetLongOpt::

GetLongOpt

CommandLineHandler

Public Types

� enumOptType � Valueless, OptionalValue, MandatoryValue �
enumfor differenttypesof valuesassociatedwith command line options.

Public Methods

� GetLongOpt (constcharoptmark=’-’)

Constructor.

� � GetLongOpt ()

Destructor.

� int parse(int argc,char � const � argv)

parsethecommandline args(argc,argv).

� int parse(char � conststr, char � const p)

parsea string of options(typicallygivenfromtheenvironment).

� int enroll (const char � const opt,constOptTypet, constchar � const desc,constchar � const val)

Addan optionto thelist of valid commandoptions.

� constchar � retrieve (const char � const opt)const

Retrievevalueof option.

� void usage(ostream&outfile=cout) const

Print usage informationto outfile.

� void usage(constchar � str)

Change header of usage outputto str.
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PrivateMethods

� char � basename(char � const p) const

extract thebasenamefroma string asdelimitedby ’/’.

� int setcell(Cell � c, char � valtoken,char � nexttoken,constchar � p)

internal conveniencefunctionfor settingCell::value.

PrivateAttrib utes

� Cell � table

optiontable.

� constchar � ustring

usage message.

� char � pname

programbasename.

� charoptmarker

optionmarker.

� int enroll done

finishedenrolling.

� Cell � last

last entryin optiontable.

6.49.1 DetailedDescription

GetLongOptis ageneral command lineutility fromS.Manoharan(AdvancedComputerResearchInstitute,
Lyon,France).

GetLongOpt managesthedefinitionandparsingof ”long options.” Command line optionscanbeabbrevi-
atedaslongasthereis noambiguity. If anoptionrequiresa value,thevalueshouldbeseparatedfrom the
optioneitherby whitespaceor an”=”.

6.49.2 Constructor & Destructor Documentation

6.49.2.1 GetLongOpt::GetLongOpt (constchar optmark = ’-’)

Constructor.

Constructor for GetLongOpttakesanoptionalargument:theoptionmarker. If unspecified, thisdefaultsto
’-’, thestandard (?) Unix optionmarker.
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6.49.3 Member Function Documentation

6.49.3.1 int GetLongOpt::parse (int argc, char � const � argv)

parsethecommand line args (argc, argv).

A returnvalue � 1 represents a parseerror. Appropriateerrormessagesareprintedwhenerrors areseen.
parsereturns thetheoptind (seegetopt(3)) if parsingis successful.

6.49.3.2 int GetLongOpt::parse (char � conststr, char � constp)

parsea stringof options(typically given from theenvironment).

A returnvalue � 1 represents a parseerror. Appropriateerrormessagesareprintedwhenerrors areseen.
parsetakestwo strings:thefirst oneis thestringto beparsedandthesecondoneis a stringto beprefixed
to theparseerrors.

6.49.3.3 int GetLongOpt::enroll (constchar � const opt, const OptType t, constchar � constdesc,
constchar � constval)

Add anoptionto thelist of valid command options.

enrolladdsoption specificationsto its internal database.Thefirst argumentis theoption sting.Thesecond
is anenumsayingif theoptionis a flag (Valueless),if it requiresa mandatoryvalue(MandatoryValue)or
if it takesanoptional value(OptionalValue).Thethird argumentis astringgiving abrief description of the
option. Thisdescriptionwill beusedby GetLongOpt::usage. GetLongOpt,for usage-printing, uses� $val �
to represent valuesneeded by the options. � � $val �!� is a mandatory valueand � [$val] � is an optional
value. The final argumentto enroll is thedefault string to be returnedif the option is not specified.For
flags(options with Valueless),use”” (empty string,or in fact any arbitrarystring) for specifyingTRUE
and0 (null pointer)to specifyFALSE.

6.49.3.4 constchar � GetLongOpt::r etrieve (constchar � const opt) const

Retrievevalueof option.

Thevaluesof theoptions thatareenrolledin thedatabasecanberetrievedusingretrieve. This returnsa
stringandthis stringshouldbeconvertedto whatever typeyou want. Seeatoi, atof,atol,etc. If a ”parse”
is not donebefore retrieving all you will getarethedefault valuesyou gave while enrolling! Ambiguities
while retrieving (mayhappenwhenoptions areabbreviated)areresolvedby taking the matching option
that wasenrolledlast. For example, - � v � will expand to � -verify � . If you try to retrieve somethingyou
didn’t enroll, youwill geta warningmessage.

6.49.3.5 void GetLongOpt::usage(constchar � str) [inline]

Changeheaderof usageoutput to str.

GetLongOpt::usageis overloaded.If passeda string”str”, it setstheinternalusagestringto ”str”. Other-
wiseit simplyprints thecommandusage.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.49GetLongOpt ClassReference 215

� CommandLineHandler.H� CommandLineHandler.C
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6.50 HermiteSurf ClassReference

Derivedapproximationclassfor Hermitepolynomials(global approximation).

#include � HermiteSurf.H �
Inheritancediagramfor HermiteSurf::

HermiteSurf

DakotaApproximation

Public Methods

� HermiteSurf(constProblemDescDB&problem db)

constructor.

� � HermiteSurf ()

destructor.

ProtectedMethods

� int required samples(int num vars)

returntheminimumnumberof samplesrequiredto build thederivedclassapproximationtypein numvars
dimensions.

� void find coefficients ()

find thePolynomialChaoscoefficientsfor theresponsesurface.

� Realget value(constDakotaRealVector &x)

retrievetheapproximate functionvaluefor a givenparametervector.

� void get num chaos()

calculatenumberof Chaosaccording to thehighestorder of Chaos.

PrivateMethods

� DakotaRealVectorget chaos(constDakotaRealVector&x, int order)

calculatethePolynomialChaosfromvariables.
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PrivateAttrib utes

� DakotaRealVectorchaosCoeffs

numChaosentries.

� DakotaRealVectorArray chaosSamples

numChaos� numCurrentPointsentries.

� int numChaos

Numberof termsin PolynomialChaosExpansion.

� int highestOrder

Highestorder of HermitePolynomialsin Expansion.

Static PrivateAttrib utes

� int index = -1

index determiningwhich termin theseries.

6.50.1 DetailedDescription

Derivedapproximationclassfor Hermitepolynomials(global approximation).

TheHermiteSurfclassprovidesaglobal approximation basedonHermitepolynomials. It is usedprimarily
for polynomialchaos expansions(for stochasticfinite element approachesto uncertaintyquantification).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� HermiteSurf.H� HermiteSurf.C
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6.51 HierLay eredModelClassReference

Derived model classwithin the layeredmodel branch for managing hierarchical surrogates(models of
varying fidelity).

#include � HierLayeredModel.H �
Inheritancediagramfor HierLayeredModel::

HierLayeredModel

LayeredModel

DakotaModel

Public Methods

� HierLayeredModel(ProblemDescDB&problem db)

constructor.

� � HierLayeredModel ()

destructor.

ProtectedMethods

� void derived compute response(constDakotaIntArray&asv)

portion of computeresponse() specificto HierLayeredModel.

� void derived asynchcompute response(const DakotaIntArray &asv)

portion of asynch computeresponse() specificto HierLayeredModel.

� constDakotaArray� DakotaResponse � & derived synchronize()

portion of synchronize() specificto HierLayeredModel.

� constDakotaList� DakotaResponse � & derived synchronize nowait ()

portion of synchronizenowait() specificto HierLayeredModel.

� DakotaModel & subordinatemodel()

returnhighFidelityModelto SurrBasedOptStrategy.

� void build approximation()

usehighFidelityModelto computethetruth valuesneededfor correctionof lowFidelityInterfaceresults.

� DakotaStringlocal eval synchronization()
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returnlowFidelityInterfacelocal evaluationsynchronizationsetting.

� constDakotaIntList & synchronizenowait completions()

return completionid’s matching responselist fromsynchronize nowait (requestforwardedto lowFidelity-
Interface).

� shortderived masteroverload () const

flag which prevents overloading the masterwith a multiprocessorevaluation (requestforwarded to low-
FidelityInterface).

� void derived init communicators (const DakotaIntArray &messagelengths, const int &max -
iteratorconcurrency)

portion of init communicators() specificto HierLayeredModel (requestforwardedto lowFidelityInterface).

� void free communicators()

deallocatecommunicator partitionsfor theHierLayeredModel (request forwardedto lowFidelityInterface).

� void serve ()

Servicejob requestsreceivedfrom the master. Completeswhena terminationmessage is receivedfrom
stopservers() (requestforwardedto lowFidelityInterface).

� void stopservers()

executedbythemasterto terminateall slaveserveroperationsona particular modelwheniterationon that
modelis complete(request forwardedto lowFidelityInterface).

� int total eval counter() const

returnthetotal evaluationcount for theHierLayeredModel (requestforwarded to lowFidelityInterface).

� int new eval counter () const

returnthenew evaluationcountfor theHierLayeredModel (requestforwardedto lowFidelityInterface).

PrivateAttrib utes

� DakotaInterfacelowFidelityInterface

managestheapproximatelow fidelity functionevaluations.

� DakotaModel highFidelityModel

providestruth evaluationsfor computingcorrections to thelow fidelity results.

� DakotaResponsehighFidResponse

thehigh fidelity responseis computedin build approximation() andneedsclassscopefor usein automatic
surrogateconstructionin derivedcomputeresponsefunctions.

� DakotaIntList evalIdList

bookkeepsfnEvalId’s for correctionof asynchronouslow fidelity evaluations.
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6.51.1 DetailedDescription

Derived model classwithin the layeredmodel branch for managing hierarchical surrogates(models of
varying fidelity).

TheHierLayeredModel classmanageshierarchical modelsof varying fidelity. In particular, it usesa low
fidelity modelasa surrogatefor a high fidelity model. The classcontainsa lowFidelityInterfacewhich
managestheapproximatelow fidelity function evaluationsanda highFidelityModel which providestruth
evaluationsfor computing correctionsto thelow fidelity results.

6.51.2 Member Function Documentation

6.51.2.1 void HierLay eredModel::derived compute response(constDakotaIntArray & asv)
[protected, virtual]

portion of compute response() specificto HierLayeredModel.

Evaluate the approximate responseusing lowFidelityInterface,compute the high fidelity response with
build approximation() (if not performedpreviously), and,if correction is active, correct the low fidelity
results.

Reimplementedfrom DakotaModel.

6.51.2.2 void HierLay eredModel::deri ved asynchcompute response(constDakotaIntArray &
asv) [protected, virtual]

portion of asynchcompute response() specificto HierLayeredModel.

Evaluate the approximate response using an asynchronous lowFidelityInterface mapping and com-
pute the high fidelity responsewith build approximation() (for correcting the low fidelity results in
derived synchronize() andderived synchronizenowait()) if notperformedpreviously.

Reimplementedfrom DakotaModel.

6.51.2.3 constDakotaArray � DakotaResponse� & HierLay eredModel::deri ved synchronize()
[protected, virtual]

portion of synchronize() specificto HierLayeredModel.

Perform a blocking retrieval of all asynchronous evaluationsfrom lowFidelityInterfaceand, if automatic
correction is on,applycorrection to eachresponsein thearray.

Reimplementedfrom DakotaModel.

6.51.2.4 constDakotaList � DakotaResponse� & HierLay eredModel::deri ved synchronize nowait
() [protected, virtual]

portion of synchronizenowait() specificto HierLayeredModel.

Perform anonblockingretrieval of currently availableasynchronousevaluationsfrom lowFidelityInterface
and,if automatic correction is on,applycorrection to eachresponsein thelist.

Reimplementedfrom DakotaModel.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
�

1997-2001



6.51HierLay eredModel ClassReference 221

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� HierLayeredModel.H� HierLayeredModel.C
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6.52 KrigA pprox ClassReference

Utility classfor kriging interpolation.

#include � KSMSurf.H �

Public Methods

� KrigApprox (int, int, constDakotaRealVector &, constDakotaRealVector &, constDakotaReal-
Vector&)

constructor.

� � KrigApprox ()

destructor.

� void ModelBuild (int, int, constDakotaRealVector &, constDakotaRealVector &, int)

Functionto computevectorandmatrix termsin thekriging surface.

� RealModelApply (int, int, constDakotaRealVector &)

Functionreturnsa responsevalueusingthekriging surface.

PrivateAttrib utes

� int N1

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N2

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N3

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N4

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int N5

Sizevariablefor CONMINarrays.SeeCONMINmanual.

� int conminSingleArray

Array sizeparameterneededin interfaceto CONMIN.

� int numcon

CONMINvariable: Numberof constraints.

� int NFDG
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CONMINvariable: Finite differenceflag.

� int IPRINT

CONMINvariable: Flag to control amount of outputdata.

� int ITMAX

CONMINvariable: Flag to specifythemaximumnumberof iterations.

� RealFDCH

CONMINvariable: Relativefinite differencestepsize.

� RealFDCHM

CONMINvariable: Absolutefinite differencestepsize.

� RealCT

CONMINvariable: Constraint thicknessparameter.

� RealCTMIN

CONMINvariable: Minimumabsolutevalueof CTusedduring optimization.

� RealCTL

CONMINvariable: Constraint thicknessparameterfor linear andsideconstraints.

� RealCTLMIN

CONMINvariable: Minimumvalueof CTLusedduring optimization.

� RealDELFUN

CONMINvariable: Relativeconvergencecriterion threshold.

� RealDABFUN

CONMINvariable: Absoluteconvergencecriterion threshold.

� int conminInfo

CONMINvariable: statusflag for optimization.

� Real � S

Internal CONMINarray.

� Real � G1

Internal CONMINarray.

� Real � G2

Internal CONMINarray.

� Real � B

Internal CONMINarray.

� Real � C

Internal CONMINarray.
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� int � MS1

Internal CONMINarray.

� Real � SCAL

Internal CONMINarray.

� Real � DF

Internal CONMINarray.

� Real � A

Internal CONMINarray.

� int � ISC

Internal CONMINarray.

� int � IC

Internal CONMINarray.

� Real � conmin thetavars

Temporary array of designvariablesusedby CONMIN(lengthN1 = numdv+2).

� Real � conmin thetalower bnds

Temporary array of lower bounds usedby CONMIN(lengthN1 = numdv+2).

� Real � conmin thetaupper bnds

Temporary array of upperboundsusedby CONMIN(lengthN1 = numdv+2).

� RealALPHAX

Internal CONMINvariable: 1-D search parameter.

� RealABOBJ1

Internal CONMINvariable: 1-D search parameter.

� RealTHETA

Internal CONMINvariable: meanvalueof push-off factor.

� RealPHI

Internal CONMINvariable: ”participation coefficient”.

� int NSIDE

Internal CONMINvariable: sideconstraintsparameter.

� int NSCAL

Internal CONMINvariable: scalingcontrol parameter.

� int NACMX1

Internal CONMINvariable: estimateof 1+(max# of activeconstraints).

� int LINOBJ

Internal CONMINvariable: linear objectivefunctionidentifier(unused).
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� int ITRM

Internal CONMINvariable: diminishingreturncriterion iteration number.

� int ICNDIR

Internal CONMINvariable: conjugatedirectionrestartparameter.

� int IGOTO

Internal CONMINvariable: internal optimizationterminationflag.

� int NAC

Internal CONMINvariable: numberof activeandviolatedconstraints.

� int INFOG

Internal CONMINvariable: gradientinformationflag.

� int ITER

Internal CONMINvariable: iteration count.

� int iFlag

Fortran77flag for kriging computations.

� RealbetaHat

Estimateof thebetatermin thekriging model..

� RealmaxLikelihoodEst

Error termcomputedvia MaximumLikelihoodEstimation.

� int numNewPts

Sizevariablefor thearraysusedin kriging computations.

� int numSampQuad

Sizevariablefor thearraysusedin kriging computations.

� Real � thetaVector

Array of correlationparameters for thekriging model.

� Real � xMatrix

A 2-D array of designpointsusedto build thekriging model.

� Real � yValueVector

Array of responsevaluescorrespondingto thearray of designpoints.

� Real � xNewVector

A 2-D array of designpointswhere thekriging modelwill beevaluated.

� Real � yNewVector

Array of responsevaluescorrespondingto thedesignpointsspecified in xNewVector.

� Real � thetaLoBndVector

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
�

1997-2001



226 DAK OTA ClassDocumentation

Array of lower boundsin optimizer-to-kriging interface.

� Real � thetaUpBndVector

Array of upperboundsin optimizer-to-kriging interface.

� Real � constraintVector

Array of constraint values(usedwith optimizer).

� Real � rhsTermsVector

Internal array for kriging Fortran77code: matrixalgebra result.

� int � iPivotVector

Internal array for kriging Fortran77code: pivot vectorfor linear algebra.

� Real � correlationMatrix

Internal array for kriging Fortran77code: correlationmatrix.

� Real � invcorrelMatrix

Internal array for kriging Fortran77code: inversecorrelation matrix.

� Real � fValueVector

Internal array for kriging Fortran77code: responsevaluevector.

� Real � fRinvVector

Internal array for kriging Fortran77code: vector� matrix result.

� Real � yfbVector

Internal array for kriging Fortran77code: vectorarithmeticresult.

� Real � yfbRinvVector

Internal array for kriging Fortran77code: vector� matrix result.

� Real � rXhatVector

Internal array for kriging Fortran77code: local correlationvector.

� Real � workVector

Internal array for kriging Fortran77code: temporary storage.

� Real � workVectorQuad

Internal array for kriging Fortran77code: temporary storage.

� int � iworkVector

Internal array for kriging Fortran77code: temporary storage.

6.52.1 DetailedDescription

Utility classfor kriging interpolation.

TheKrigApprox classprovidesutilities for the KrigingSurf class.It is basedon thePh.D.thesiswork of
Tony Giunta.
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6.52.2 Member Function Documentation

6.52.2.1 Real KrigA pprox::ModelA pply (int numVars, int numCurrentPoints, const
DakotaRealVector & x array)

Functionreturns a responsevalueusingthekriging surface.

Theresponsevalueis computedat thedesignpointspecifiedby theDakotaRealVector function argument.

6.52.3 Member Data Documentation

6.52.3.1 int KrigA pprox::N1 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N1 = numberof variables+ 2

6.52.3.2 int KrigA pprox::N2 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N2 = numberof constraints + 2� (numberof variables)

6.52.3.3 int KrigA pprox::N3 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N3 = Maximum possiblenumber of activeconstraints.

6.52.3.4 int KrigA pprox::N4 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N4 = Maximum(N3,numberof variables)

6.52.3.5 int KrigA pprox::N5 [private]

Sizevariable for CONMIN arrays. SeeCONMIN manual.

N5 = 2� (N4)

6.52.3.6 RealKrigA pprox::CT [private]

CONMIN variable:Constraint thicknessparameter.

Thevalueof CT decreasesin magnitudeduring optimization.
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6.52.3.7 Real� KrigA pprox::S [private]

Internal CONMIN array.

Movedirectionin N-dimensionalspace.

6.52.3.8 Real� KrigA pprox::G1 [private]

Internal CONMIN array.

Temporarystorageof constraintvalues.

6.52.3.9 Real� KrigA pprox::G2 [private]

Internal CONMIN array.

Temporarystorageof constraintvalues.

6.52.3.10 Real� KrigA pprox::B [private]

Internal CONMIN array.

Temporarystoragefor computationsinvolving arrayS.

6.52.3.11 Real� KrigA pprox::C [private]

Internal CONMIN array.

Temporarystoragefor usewith arrays B andS.

6.52.3.12 int � KrigA pprox::MS1 [private]

Internal CONMIN array.

Temporarystoragefor usewith arrays B andS.

6.52.3.13 Real� KrigA pprox::SCAL [private]

Internal CONMIN array.

Vectorof scalingparameters for designparametervalues.

6.52.3.14 Real� KrigA pprox::DF [private]

Internal CONMIN array.

Temporarystoragefor analyticgradient data.

6.52.3.15 Real� KrigA pprox::A [private]

Internal CONMIN array.

Temporary2-D arrayfor storage of constraint gradients.
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6.52.3.16 int � KrigA pprox::ISC [private]

Internal CONMIN array.

Array of flagsto identify linearconstraints. (notusedin this implementationof CONMIN)

6.52.3.17 int � KrigA pprox::IC [private]

Internal CONMIN array.

Array of flagsto identify activeandviolatedconstraints

6.52.3.18 int KrigA pprox::iFla g [private]

Fortran77flag for kriging computations.

iFlag=1computesvector andmatrix termsfor the kriging surface,iFlag=2computesthe responsevalue
(usingkriging) at theuser-supplieddesignpoint.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� KSMSurf.H� KSMSurf.C
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6.53 KrigingSurf ClassReference

Derivedapproximationclassfor kriging interpolation.

#include � KSMSurf.H �
Inheritancediagramfor KrigingSurf::

KrigingSurf

DakotaApproximation

Public Methods

� KrigingSurf (constProblemDescDB&problem db)

constructor.

� � KrigingSurf ()

destructor.

ProtectedMethods

� void find coefficients ()

calculatethedatafit coefficientsusingthecurrentPoints list of SurrogateDataPoints.

� int required samples(int num vars)

returntheminimumnumberof samplesrequiredto build thederivedclassapproximationtypein numvars
dimensions.

� Realget value(constDakotaRealVector &x)

retrievetheapproximate functionvaluefor a givenparametervector.

PrivateAttrib utes

� KrigApprox � krigObject

Kriging Surfaceobjectdeclaration.

� DakotaRealVectorx matrix

A 2-d array of all samplesites(designpoints)usedto createthekriging surface.

� DakotaRealVectorf of x array

An array of responsevalues;oneresponsevalueper samplesite.
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� DakotaRealVectorcorrelationVector

An array of correlationparametervaluesusedto build thekriging surface.

� int runConminFlag

Flag to run CONMIN(value=1)or useuser-suppliedcorrelations(value=0).

6.53.1 DetailedDescription

Derivedapproximationclassfor kriging interpolation.

The KrigingSurf classusesa the kriging approachto interpolatebetweendatapoints. It is basedon the
Ph.D.thesiswork of Tony Giunta.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� KSMSurf.H� KSMSurf.C
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6.54 LayeredModelClassReference

Baseclassfor thelayeredmodels(SurrLayeredModel andHierLayeredModel).

#include � LayeredModel.H �
Inheritancediagramfor LayeredModel::

LayeredModel

DakotaModel

HierLayeredModel SurrLayeredModel

ProtectedMethods

� LayeredModel (ProblemDescDB&problem db)

constructor.

� � LayeredModel()

destructor.

� void compute correction (const DakotaResponse &truth response, const DakotaResponse &ap-
prox response,constDakotaRealVector &c vars)

computethecorrectionrequiredto bring approx responseinto agreement with truth response.

� void apply correction(DakotaResponse&approx response,constDakotaRealVector &c vars,short
quiet flag=0)

applythecorrectioncomputedin computecorrection() to approx response.

� void checksubmodel compatibility (const DakotaModel&sub model)

verify compatibility between LayeredModel attributes and attributes of the submodel
(SurrLayeredModel::actualModelor HierLayeredModel::highFidelityModel).

� void autocorrection (shortcorrectionflag)

setsautoCorrection to ON (1) or OFF (0).

ProtectedAttrib utes

� DakotaArray � DakotaResponse � correctedResponseArray

array of correctedresponsesusedin derivedsynchronize() functions.

� DakotaList� DakotaResponse � correctedResponseList

list of correctedresponsesusedin derivedsynchronize nowait() functions.
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� DakotaList� DakotaRealVector � rawCVarsList

list of rawcontinuousvariablesusedbyapply correction(). DakotaModel::varsListcannot beusedfor this
purposesinceit doesnot containlower level variablessetsfromfinite differencing.

� DakotaStringcorrectionType

correctionapproach to beused:offset,scaled,or beta.

� int approxBuilds

numberof calls to build approximation().

� shortautoCorrection

a flag which controls the useof apply correction() in SurrLayeredModelandHierLayeredModel approxi-
materesponsecomputations.

PrivateAttrib utes

� DakotaRealVectoroffsetValues

valueswith which to offsetthefunctionvaluesin an approximateresponsein order to applya truth model
correction.

� DakotaRealVectorscaleFactors

valueswith which to scalethefunctionvalues,gradients,andHessiansin anapproximateresponsein order
to applya truth modelcorrection.

� shortcorrectionComputed

flag usedto indicatewhetheror not a correctionis available.

� shortbadScalingFlag

flag usedto indicatefunctionvaluesnear zero for scaledcorrections; triggers an automaticswitch from
scaledto offsetcorrection.

� DakotaRealVectorbetaFcnRatio

Beta-correctionscalingterm: ratio of high-fidelity modelvalueto low fidelity valueat x=x center.

� DakotaRealMatrixbetaGrads

Beta-correctionscalingterm: gradientof betaat x=x center.

� DakotaRealVectorbetaCenterPt

Beta-correctionscalingterm: centerpoint of thetrust region.

� DakotaRealVectorbetaApproxCenterVals

Functionvaluesat the centerof the trust region which are neededas a fall back if the current function
valuesare unavailable whenapplyingthebeta-correction.

� DakotaRealMatrixbetaApproxCenterGrads

Gradient valuesat the centerof the trust region which are neededas a fall back if the current function
gradientsare unavailable whenapplyingthebeta-correction.
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� DakotaRealMatrixbetaGradOffset

Beta-correctionscalingterm: gradientoffsets.

� DakotaRealVectorbetaHessOffset

Beta-correctionscalingterm: Hessianoffsets.

6.54.1 DetailedDescription

Baseclassfor thelayeredmodels(SurrLayeredModel andHierLayeredModel).

TheLayeredModel classprovidescommon functions to derivedclassesfor computing andapplying cor-
rectionsto approximations.

6.54.2 Member Function Documentation

6.54.2.1 void LayeredModel::compute correction (const DakotaResponse& truth response, const
DakotaResponse& approx response, constDakotaRealVector & c vars) [protected,
virtual]

computethecorrection requiredto bringapprox responseinto agreementwith truth response.

Compute a correction for approximateresponsesbasedon anoffset,scaled,or betacorrection approach.
Theoffsetandscaledapproacheswill correcttheapproximatefunction valuesto matchthetruth function
valuesat a singlepoint in theparameterspace(e.g., thecenterof a trust region). In the”beta” correction
approach,thefunctionvalueandthefunctiongradient arematched at a singlepoint. Thebeta-correction
is similar to thescaled-correctionmethod, but thescaled-correctionusesa scalarvaluefor eachresponse
function, whereasthebeta-correctionusesa ���	� scaling function����� for eachresponsefunctionthatvaries
w.r.t. positionin theparameterspace.

Reimplementedfrom DakotaModel.

6.54.3 Member Data Documentation

6.54.3.1 int LayeredModel::approxBuilds [protected]

numberof callsto build approximation().

usedasaflagto automaticallybuild theapproximationif oneof thederivedcompute responsefunctionsis
calledprior to build approximation().

6.54.3.2 short LayeredModel::autoCorr ection [protected]

a flag which controls theuseof apply correction() in SurrLayeredModel andHierLayeredModel approxi-
materesponsecomputations.
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thedefault is ON oncecompute correction() hasbeencalled. However this shouldbeoverriddenwhena
new correction is desired,sincecompute correction() no longerautomatically backsoutanold correction.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� LayeredModel.H� LayeredModel.C
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6.55 MARSSurf ClassReference

Derivedapproximationclassfor multivariateadaptiveregressionsplines.

#include � MARSSurf.H �
Inheritancediagramfor MARSSurf::

MARSSurf

DakotaApproximation

Public Methods

� MARSSurf(constProblemDescDB&problem db)

constructor.

� � MARSSurf()

destructor.

ProtectedMethods

� int required samples(int num vars)

returntheminimumnumberof samplesrequiredto build thederivedclassapproximationtypein numvars
dimensions.

� void find coefficients ()

calculatethedatafit coefficientsusingthecurrentPoints list of SurrogateDataPoints.

� Realget value(constDakotaRealVector &x)

retrievetheapproximate functionvaluefor a givenparametervector.

PrivateAttrib utes

� int � flags

variabletypedeclarations(ordinal, excluded,categorical).

� Mars � marsObject

pointerto theMars object(MARSwrapperprovidedaspart of DDACE).
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6.55.1 DetailedDescription

Derivedapproximationclassfor multivariateadaptiveregressionsplines.

The MARSSurf classprovidesa global approximation basedon regressionsplines. It employs the C++
wrapperdevelopedby theDDACEteamfor theMultivariateAdaptiveRegressionSplines(MARS)package
from Prof. JeromeFriedmanof Stanford University Dept.of Statistics.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� MARSSurf.H� MARSSurf.C
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6.56 MergedVarConstraints ClassReference

Derivedclasswithin theDakotaVarConstraintshierarchy whichemploys themergeddataview.

#include � MergedVarConstraints.H �
Inheritancediagramfor MergedVarConstraints::

MergedVarConstraints

DakotaVarConstraints VariablesUtil

Public Methods

� MergedVarConstraints(const ProblemDescDB&problem db)

constructor.

� � MergedVarConstraints()

destructor.

� constDakotaRealVector& continuous lower bounds () const

returntheactivecontinuousvariable lower bounds.

� void continuous lower bounds (const DakotaRealVector&c l bnds)

settheactivecontinuousvariablelower bounds.

� constDakotaRealVector& continuousupper bounds () const

returntheactivecontinuousvariable upperbounds.

� void continuousupperbounds (const DakotaRealVector&c u bnds)

settheactivecontinuousvariableupperbounds.

� constDakotaIntVector& discretelower bounds () const

returntheactivediscretevariablelower bounds.

� void discretelower bounds (const DakotaIntVector&d l bnds)

settheactivediscretevariablelower bounds.

� constDakotaIntVector& discreteupperbounds () const

returntheactivediscretevariableupperbounds.

� void discreteupperbounds (const DakotaIntVector&d u bnds)

settheactivediscretevariableupperbounds.

� void write (ostream&s) const
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write a variableconstraintsobjectto an ostream.

� void read(istream&s)

reada variableconstraintsobjectfroman istream.

PrivateAttrib utes

� DakotaRealVectormergedDesignLowerBnds

a designlower boundsarray merging continuousanddiscretedomains(integer valuespromotedto reals).

� DakotaRealVectormergedDesignUpperBnds

a designupperboundsarray merging continuous anddiscretedomains(integer valuespromotedto reals).

� DakotaRealVectoruncertainDistLowerBnds

theuncertaindistribution lower boundsarray (no discreteuncertainto merge).

� DakotaRealVectoruncertainDistUpperBnds

theuncertaindistribution upperbounds array (no discreteuncertainto merge).

� DakotaRealVectormergedStateLowerBnds

a statelower boundsarray merging continuousanddiscretedomains(integer valuespromotedto reals).

� DakotaRealVectormergedStateUpperBnds

a stateupperboundsarray merging continuous anddiscretedomains(integer valuespromotedto reals).

� DakotaIntVectoremptyIntVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

6.56.1 DetailedDescription

Derivedclasswithin theDakotaVarConstraintshierarchy whichemploys themergeddataview.

Derivedvariableconstraints classestake differentviews of thedesign,uncertain,andstatevariabletypes
andthe continuousanddiscretedomain types. The MergedVarConstraintsderived classcombinescon-
tinuous anddiscretedomaintypesbut separates design,uncertain,andstatevariable types. The resultis
merged designbounds arrays (mergedDesignLowerBnds,mergedDesignUpperBnds),uncertain distribu-
tion bounds arrays (uncertainDistLowerBnds,uncertainDistUpperBnds), andmergedstatebounds arrays
(mergedStateLowerBnds,mergedStateUpperBnds).Thebranch andbound strategy usesthisapproach(see
DakotaVariables::getvariables(problemdb) for variablestype selection;variablestype is passedto the
DakotaVarConstraintsconstructor in DakotaModel).

6.56.2 Constructor & Destructor Documentation
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6.56.2.1 MergedVarConstraints::Mer gedVarConstraints (const ProblemDescDB& problem db)

constructor.

Extractfundamentallowerandupperboundsandmergecontinuousanddiscretedomainsto createmerged-
DesignLowerBnds,mergedDesignUpperBnds,mergedStateLowerBnds,andmergedStateUpperBndsusing
utilities from VariablesUtil(uncertaindistributionboundsdonot requireany merging).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� MergedVarConstraints.H� MergedVarConstraints.C
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6.57 MergedVariablesClassReference

Derivedclasswithin theDakotaVariableshierarchywhichemploys themergeddataview.

#include � MergedVariables.H �
Inheritancediagramfor MergedVariables::

MergedVariables

DakotaVariables VariablesUtil

Public Methods

� MergedVariables()

defaultconstructor.

� MergedVariables(constProblemDescDB&problem db)

standard constructor.

� � MergedVariables()

destructor.

� size t tv () const

Returnstotal numberof vars.

� size t cv () const

Returnsnumberof activecontinuous vars.

� size t dv () const

Returnsnumberof activediscretevars.

� constDakotaRealVector& continuousvariables() const

returntheactivecontinuousvariables.

� void continuousvariables(const DakotaRealVector&c vars)

settheactivecontinuousvariables.

� constDakotaIntVector& discretevariables() const

returntheactivediscretevariables.

� void discretevariables(const DakotaIntVector&d vars)

settheactivediscretevariables.

� constDakotaStringArray & continuousvariablelabels() const
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returntheactivecontinuousvariable labels.

� void continuousvariablelabels(constDakotaStringArray&cv labels)

settheactivecontinuousvariablelabels.

� constDakotaStringArray & discretevariablelabels() const

returntheactivediscretevariablelabels.

� void discretevariablelabels(const DakotaStringArray&dv labels)

settheactivediscretevariablelabels.

� constDakotaRealVector& inactive continuousvariables () const

returntheinactivecontinuous variables.

� void inactive continuousvariables (constDakotaRealVector &i c vars)

settheinactivecontinuous variables.

� constDakotaIntVector& inactive discretevariables () const

returntheinactivediscretevariables.

� void inactive discretevariables(constDakotaIntVector&i d vars)

settheinactivediscretevariables.

� size t acv() const

returnstotal number of continuousvars.

� size t adv() const

returnstotal number of discretevars.

� DakotaRealVectorall continuousvariables () const

returnsa singlearray with all continuousvariables.

� DakotaIntVectorall discretevariables() const

returnsa singlearray with all discretevariables.

� void read(istream&s)

reada variablesobjectfroman istream.

� void write (ostream&s) const

write a variablesobjectto an ostream.

� void readannotated(istream&s)

reada variablesobjectin annotatedformatfroman istream.

� void write annotated(ostream&s) const

write a variablesobjectin annotatedformatto an ostream.

� void read(DakotaBiStream&s)

reada variablesobjectfromthebinary restartstream.
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� void write (DakotaBoStream&s) const

write a variablesobjectto thebinary restartstream.

� void read(UnPackBuffer &s)

reada variablesobjectfroma packedMPI buffer.

� void write (PackBuffer &s) const

write a variablesobjectto a packedMPI buffer.

PrivateMethods

� void copy rep(constDakotaVariables � vars rep)

Usedbycopy() to copythecontentsof a letterclass.

PrivateAttrib utes

� DakotaRealVectormergedDesignVars

a designvariablesarray merging continuousanddiscretedomains(integer valuespromotedto reals).

� DakotaRealVectoruncertainVars

theuncertainvariablesarray (no discreteuncertainto merge).

� DakotaRealVectormergedStateVars

a statevariablesarray merging continuousanddiscretedomains(integer valuespromotedto reals).

� DakotaStringArray mergedDesignLabels

a label array combiningcontinuousdesignanddiscretedesignlabels.

� DakotaStringArray uncertainLabels

theuncertainvariableslabel array (no discreteuncertain to combine).

� DakotaStringArray mergedStateLabels

a label array combiningcontinuousstateanddiscretestatelabels.

� DakotaIntVectoremptyIntVector

an emptyint vectorreturnedin get functionswhenthere are no variablescorrespondingto therequest.

� DakotaStringArray emptyStringArray

an emptylabel array returnedin get functionswhenthere are no variablescorrespondingto therequest.

Friends

� int operator==(const MergedVariables&vars1,constMergedVariables&vars2)

equalityoperator.
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6.57.1 DetailedDescription

Derivedclasswithin theDakotaVariableshierarchywhichemploys themergeddataview.

Derivedvariablesclassestakedifferentviewsof thedesign, uncertain, andstatevariable typesandthecon-
tinuous anddiscretedomain types.TheMergedVariablesderivedclasscombinescontinuousanddiscrete
domain typesbut separatesdesign,uncertain, andstatevariable types. The result is a singlecontinuous
arrayof designvariables(mergedDesignVars),a singlecontinuousarrayof uncertain variables(uncertain-
Vars),anda singlecontinuousarrayof statevariables(mergedStateVars).Thebranch andbound strategy
usesthisapproach(seeDakotaVariables::getvariables(problemdb)).

6.57.2 Constructor & Destructor Documentation

6.57.2.1 MergedVariables::MergedVariables (const ProblemDescDB& problemdb)

standardconstructor.

Extract fundamental variable types and labels and merge continuous and discretedomains to create
mergedDesignVars, mergedStateVars,mergedDesignLabels, andmergedStateLabels usingutilities from
VariablesUtil(uncertainvariablesandlabelsdonot requireany merging).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

� MergedVariables.H� MergedVariables.C
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6.58 Multile velOptStrategy ClassReference

Strategy for hybrid optimization usingmultipleoptimizersonmultiplemodelsof varying fidelity.

#include " MultilevelOptStrategy.H #
Inheritancediagramfor MultilevelOptStrategy::

MultilevelOptStrategy

DakotaStrategy

Public Methods

$ MultilevelOptStrategy (ProblemDescDB&problem db)

constructor.

$ % MultilevelOptStrategy ()

destructor.

$ void run strategy ()

Performsthe hybrid optimizationstrategy by executingmultiple iterators on different modelsof varying
fidelity.

PrivateMethods

$ void run coupled ()

run a tightly coupledhybrid.

$ void run uncoupled()

run an uncoupled hybrid.

$ void run uncoupled adaptive ()

run an uncoupled adaptivehybrid.

PrivateAttrib utes

$ DakotaStringmultiLevelType

coupled, uncoupled,or uncoupled adaptive.

$ DakotaStringList methodList

thelist of methodidentifiers.
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$ int numIterators

numberof methodsin methodList.

$ ReallocalSearchProb

the probability of running a local search refinementwithin phasesof the global optimizationfor coupled
hybrids.

$ RealprogressMetric

theamountof progressmadein a singleiterator++ cyclewithin an uncoupledadaptivehybrid.

$ RealprogressThreshold

whenthe progress metric falls below this threshold, the uncoupled adaptivehybrid switchesto the next
method.

$ DakotaArray " DakotaIterator # selectedIterators

thesetof iterators,onefor each entry in methodList.

$ DakotaArray " DakotaModel # userDefinedModels

thesetof models,onefor each iterator.

6.58.1 DetailedDescription

Strategy for hybrid optimization usingmultipleoptimizersonmultiplemodelsof varying fidelity.

This strategy hasthreeapproachesto hybrid optimization: (1) the uncoupledhybrid runs onemethodto
completion,passesits bestresultsasthestartingpoint for asubsequent method, andcontinuesthis succes-
sionuntil all methodshave beenexecuted;(2) theuncoupledadaptive hybrid is similar to theuncoupled
hybrid, exceptthat thestopping rulesfor theoptimizers arecontrolled adapatively by thestrategy instead
of internally by eachoptimizer; and(3) the coupledhybrid usesmultiple methods in closecoordination,
generally usinga local searchoptimizerrepeatedlywithin a global optimizer(the local searchoptimizer
refinescandidate optimawhich arefed backto theglobaloptimizer). Theuncoupledstrategiesonly pass
informationforward, whereasthecoupled strategy allowsbothfeedforwardandfeedback.Notethatwhile
the strategy is targeted at optimizers,any iteratormay be usedso long asit definesthe notion of a final
solutionwhichcanbepassedasthestartingpoint for subsequent iterators.

6.58.2 Member Function Documentation

6.58.2.1 void Multile velOptStrategy::run coupled() [private]

runa tightly coupledhybrid.

In the coupled case,use is madeof external hybridization capabilities, suchas thoseavailable in the
global/local hybrids from SGOPT. This function is responsible only for publishing the local optimizer
selectionto theglobaloptimizerandtheninvoking theglobaloptimizer; thelogic of method switchingis
handled entirelywithin theglobaloptimizer. Status:incomplete.
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6.58.2.2 void Multile velOptStrategy::run uncoupled() [private]

runanuncoupledhybrid.

In the uncouplednonadaptive case,thereis no interference with the iterators. Eachrunsuntil its own
convergencecriteriais satisfied(usingiterator.run iterator()). Status:fully operational.

6.58.2.3 void Multile velOptStrategy::run uncoupled adaptive () [private]

runanuncoupledadaptivehybrid.

In theuncoupledadaptivecase,thereis interferencewith theiteratorsthroughtheuseof the++ overloaded
operator. iterator++runstheiteratorfor onecycle,afterwhichaprogressmetricis computed.Thisprogress
metric is usedto dictatemethodswitchinginsteadof eachiterator’s internal convergencecriteria. Status:
incomplete.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ MultilevelOptStrategy.H$ MultilevelOptStrategy.C
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6.59 NestedModelClassReference

Derived model classwhich performs a completesub-iterator execution within every evaluation of the
model.

#include " NestedModel.H #
Inheritancediagramfor NestedModel::

NestedModel

DakotaModel

Public Methods

$ NestedModel(ProblemDescDB&problem db)

constructor.

$ % NestedModel ()

destructor.

ProtectedMethods

$ void derived compute response(constDakotaIntArray&asv)

portion of computeresponse() specificto NestedModel.

$ void derived asynchcompute response(const DakotaIntArray &asv)

portion of asynch computeresponse() specificto NestedModel.

$ constDakotaArray" DakotaResponse # & derived synchronize()

portion of synchronize() specificto NestedModel.

$ constDakotaList" DakotaResponse # & derived synchronize nowait ()

portion of synchronizenowait() specificto NestedModel.

$ constDakotaIntList & synchronize nowait completions ()

Returncompletionid’s matching responselist fromsynchronize nowait.

$ DakotaModel & subordinatemodel()

returna referenceto thesubModel.

$ shortderived masteroverload () const

flag which preventsoverloading the masterwith a multiprocessorevaluation(forwarded to subModel so
that UQ portion of OUU canexecutein parallel).
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$ void derived init communicators (const DakotaIntArray &messagelengths, const int &max -
iteratorconcurrency)

portion of init communicators() specificto NestedModel.

$ void free communicators()

deallocatecommunicator partitions for the NestedModel(forwarded to subModel so that UQ portion of
OUU canexecutein parallel).

$ void serve ()

Servicejob requestsreceivedfrom the master. Completeswhena terminationmessage is receivedfrom
stopservers(). (forwardedto subModel sothatUQ portion of OUU canexecutein parallel).

$ void stopservers()

Executedby the masterto terminateall slaveserveroperations on a particular modelwheniteration on
that modelis complete(forwardedto subModelsothat UQ portion of OUU canexecutein parallel).

$ int total eval counter() const

Returnthe total evaluationcount for the NestedModel;forwarded to optionalInterfaceif present(place-
holderfor now).

$ int new eval counter () const

Returnthe new evaluation count for the NestedModel; forwarded to optionalInterface if present(place-
holderfor now).

PrivateMethods

$ void responsemapping (constDakotaResponse&interfaceresponse,const DakotaResponse&sub -
iterator response,DakotaResponse&mapped response)

combinetheresponsefromtheoptional interfaceevaluationwith theresponsefromthesub-iteration using
theobjCoeffs/constrCoeffs mappings to createthetotal responsefor themodel.

$ void asvmapping (constDakotaIntArray&mapped asv, DakotaIntArray &interfaceasv)

definetheevaluationrequirementsfor theoptional interface(interfaceasv)fromthetotal modelevaluation
requirements(mapped asv).

PrivateAttrib utes

$ DakotaIterator subIterator

thesub-iterator that is executedon everyevaluationof this model.

$ DakotaModel subModel

thesub-modelusedin sub-iterator evaluations.

$ size t numSubIteratorIneqConstr

numberof top-level inequalityconstraintsmappedfromthesub-iteration results.

$ size t numSubIteratorEqConstr
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numberof top-level equalityconstraintsmappedfromthesub-iteration results.

$ DakotaInterfaceoptionalInterface

theoptional interfacecontributesnonnestedresponsedatato thetotal modelresponse.

$ DakotaStringinterfacePointer

theoptional interfacepointerfromthenestedmodelspecification.

$ DakotaResponseinterfaceResponse

theresponseobjectresultingfromoptional interfaceevaluations.

$ size t numInterfObjFns

numberof objectivefunctionsresultingfromoptional interfaceevaluations.

$ size t numInterfIneqConstr

numberof inequalityconstraintsresultingfromoptional interfaceevaluations.

$ size t numInterfEqConstr

numberof equalityconstraintsresultingfromtheoptional interfaceevaluations.

$ DakotaRealMatrixobjCoeffs

”primary” responsemappingmatrix appliedto thesub-iterator response functions.For OUU, thematrix
is appliedto UQ statisticsto createcontributionsto thetop-level objectivefunction(s).

$ DakotaRealMatrixconstrCoeffs

”secondary” responsemappingmatrixappliedto thesub-iterator responsefunctions.For OUU, thematrix
is appliedto UQ statisticsto createcontributionsto thetop-level inequalityandequality constraints.

$ DakotaArray " DakotaResponse # responseArray

dummyresponsearray for derivedsynchronize() prior to derivedasynch computeresponse() support.

$ DakotaList" DakotaResponse # responseList

dummyresponselist for derivedsynchronizenowait() prior toderivedasynch compute response() support.

$ DakotaIntList completionList

dummycompletionlist for synchronizenowait completions() prior to derivedasynch compute response()
support.

6.59.1 DetailedDescription

Derived model classwhich performs a completesub-iterator execution within every evaluation of the
model.

The NestedModelclassnestsa sub-iterator execution within every modelevaluation. This capability is
mostcommonlyusedfor optimizationunderuncertainty, in whichanondeterministiciteratorisexecutedon
everyoptimization functionevaluation. TheNestedModel alsocontainsanoptional interface,for portions
of themodel evaluationwhichareindependentfrom thesub-iterator, anda setof mappingsfor combining
sub-iterator andoptional interfacedatainto a top level responsefor themodel.
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6.59.2 Member Function Documentation

6.59.2.1 void NestedModel::derived compute response(constDakotaIntArray & asv)
[protected, virtual]

portion of compute response() specificto NestedModel.

UpdatesubModel’s inactive variables with active variablesfrom currentVariables,compute the optional
interfaceandsub-iterator responses,andmaptheseto thetotalmodelresponse.

Reimplementedfrom DakotaModel.

6.59.2.2 void NestedModel::derived asynchcompute response(constDakotaIntArray & asv)
[protected, virtual]

portion of asynchcompute response() specificto NestedModel.

Not currently supported by NestedModels (need to add concurrent iterator support). As a result,
derived synchronize(), derived synchronize nowait(), andsynchronizenowait completions() areinactive
aswell).

Reimplementedfrom DakotaModel.

6.59.2.3 const DakotaArray " DakotaResponse# & NestedModel::derived synchronize()
[protected, virtual]

portion of synchronize() specificto NestedModel.

Asynchronous response computationsare not currently supported by NestedModels. Returna dummy
responseArrayto satisfythecompiler.

Reimplementedfrom DakotaModel.

6.59.2.4 constDakotaList " DakotaResponse# & NestedModel::derived synchronize nowait ()
[protected, virtual]

portion of synchronizenowait() specificto NestedModel.

Asynchronous response computationsare not currently supported by NestedModels. Returna dummy
responseListto satisfythecompiler.

Reimplementedfrom DakotaModel.

6.59.2.5 constDakotaIntList & NestedModel::synchronize nowait completions() [inline,
protected, virtual]

Returncompletion id’s matching responselist from synchronize nowait.

Asynchronous response computationsare not currently supported by NestedModels. Returna dummy
completionList to satisfythecompiler.

Reimplementedfrom DakotaModel.
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6.59.2.6 void NestedModel::derived init communicators (constDakotaIntArray &
messagelengths, const int & max iterator concurrency) [inline, protected,
virtual]

portion of init communicators() specificto NestedModel.

Asynchronous flagsneedto be initialized for thesubModel. In addition, max iteratorconcurrency is the
outerlevel iteratorconcurrency, not thesubIteratorconcurrency thatsubModel will see,andrecomputing
themessagelengths on thesubModel is probablynot a badideaeither. Therefore, recomputeeverything
onsubModel usinginit communicators.

Reimplementedfrom DakotaModel.

6.59.2.7 void NestedModel::responsemapping (const DakotaResponse& interface response,
constDakotaResponse& sub iterator response, DakotaResponse& mappedresponse)
[private]

combine theresponsefrom theoptional interfaceevaluation with theresponsefrom thesub-iterationusing
theobjCoeffs/constrCoeffs mappingsto createthetotal responsefor themodel.

In theOUU case,

optionalInterface functions = {f}, {g} (deterministic objectives & constraints)
subIterator functions = {S} (UQ response statistics)

Problem formulation for mapped functions:
minimize {f} + [W]{S}
subject to {g_l} <= {g} <= {g_u}

{a_l} <= [A]{S} <= {a_u}
{g} == {g_t}
[A]{S} == {a_t}

where[W] is the primary mapping matrix userinput (objCoeffs classattribute), [A] is the secondary -
mapping matrix userinput (constrCoeffs classattribute), '�' g l ( , ' a l (�( arethe top level inequality con-
straintlowerbounds, '�' g u ( , ' a u (�( arethetoplevel inequality constraintupperbounds,and '	' g t ( , ' a t (�(
arethetop level equalityconstrainttargets.

NOTE:optionalInterface/subIteratorobjectivesoverlapbutoptionalInterface/subIterator constraintsdonot.
The[W] matrixcanbespecifiedsoasto allow

$ somepurely deterministic objective functionsandsomecombined: [W] filled and[W].num rows()
")' f ( .length() [combinedfirst] or [W].num rows() == ' f ( .length() and[W] containsrows of zeros
[combinedlast]$ somecombinedandsomepurelystochasticobjective functions: [W] filled and[W].num rows() #
' f ( .length()$ separatedeterministic andstochasticobjective functions: [W].num rows() #*' f ( .length() and[W]
contains ' f ( .length() rowsof zeros.

If theneedarises,couldchange constraint definition to allow overlap aswell: ' g l (+" = ' g ( + [A] ' S(!" =
' g u ( with [A] usagethesameasfor [W] above.

In theUOO case,thingsaresimpler, just computestatisticsof eachoptimizationresponsefunction: [W] =
[I] , ' f ( / ' g( /[A] areempty.

6.59.3 Member Data Documentation
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6.59.3.1 DakotaModel NestedModel::subModel [private]

thesub-modelusedin sub-iteratorevaluations.

TherearenorestrictionsonsubModel, soarbitrary nestingsarepossible.Thisis commonly usedto support
surrogate-basedoptimization underuncertaintyby having NestedModelscontainLayeredModelsandvice
versa.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ NestedModel.H$ NestedModel.C
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6.60 NoDBBaseConstructorStruct Reference

Dummystructfor overloading constructorsusedin on-the-fly instantiations.

#include " ProblemDescDB.H #

Public Methods

$ NoDBBaseConstructor(int=0)

C++ structscanhaveconstructors.

6.60.1 DetailedDescription

Dummystructfor overloading constructorsusedin on-the-fly instantiations.

NoDBBaseConstructoris usedto overload the constructor usedfor on-the-fly iterator instantiations in
which ProblemDescDBqueriescannot beused.Puttingthis structhere(rather thanin a header of a class
thatusesit) avoidsproblemswith circulardependencies.

Thedocumentationfor thisstructwasgeneratedfrom thefollowing file:

$ ProblemDescDB.H
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6.61 NonDAdvMeanValueClassReference

Classfor theanalyticalreliability methodswithin DAKOTA/UQ.

#include " NonDAdvMeanValue.H #
Inheritancediagramfor NonDAdvMeanValue::

NonDAdvMeanValue

DakotaNonD

DakotaIterator

Public Methods

$ NonDAdvMeanValue (DakotaModel&model)

constructor.

$ % NonDAdvMeanValue()

destructor.

$ void quantify uncertainty ()

performsanuncertaintypropagation usinganalyticalreliability methodswhich solveconstrainedoptimiza-
tion problemsto obtainapproximationsof thecumulativedistribution functionof response.

$ void print iterator results(ostream&s) const

print theapproximatemean,standard deviation,andimportance factorswhenusingthemeanvaluemethod
(MV) or theCDF informationwhenusingotherreliability methods(AMV,AMV+,FORM).

Static PrivateMethods

$ void lin approx objective eval (int &mode,int &n, Real , u, Real&f, Real , gradf, int &)

staticfunctionusedby NPSOLastheobjectivefunctionin theconstrainedoptimizationproblemssolvedin
theanalyticalreliability methods.

$ void lin approx constraint eval (int &mode, int &ncnln, int &n, int &nrowj, int , needc, Real , u,
Real , c, Real , cjac,int &nstate)

static functionusedby NPSOLas the constraint functionin theconstrainedoptimizationproblemssolved
in theanalyticalreliability methods.

$ void transUToX (const EpetraSerialDenseVector &uncorr normal vars,Epetra SerialDenseVector
&random vars)

TransformationRoutinefrom u-spaceof random variablesto x-spaceof randomvariables for Petra data
types.
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$ void transUToX (constDakotaRealVector &uncorr normal vars,DakotaRealVector &random vars)

TransformationRoutinefromu-spaceof randomvariablesto x-spaceof randomvariablesfor DakotaReal-
Vectordatatypes.

$ void transXToU (const EpetraSerialDenseVector&random vars, EpetraSerialDenseVector &un-
corr normalvars)

TransformationRoutinefrom x-spaceof randomvariablesto u-spaceof randomvariables for Petra data
types.

$ void transXToZ (constEpetra SerialDenseVector &random vars,EpetraSerialDenseVector &corre-
latednormal vars)

TransformationRoutinefrom x-spaceof randomvariablesto z-spaceof random variablesfor Petra data
types.

$ void transUToZ (const Epetra SerialDenseVector &uncorr normal vars,Epetra SerialDenseVector
&correlatednormal vars)

TransformationRoutinefrom u-spaceof randomvariablesto z-spaceof random variablesfor Petra data
types.

$ void transZToU (Epetra SerialDenseVector &correlatednormal vars, Epetra SerialDenseVector
&uncorr normal vars)

TransformationRoutinefrom z-spaceof random variables to u-space of random variablesfor Petra data
types.

$ void jacXToZ (const Epetra SerialDenseVector &random vars, const Epetra SerialDenseVector
&correlatednormal vars,EpetraSerialDenseMatrix &jacobianXZ)

Jacobian of mappingfromx to z randomvariablespace.

$ void jacZToX (constEpetraSerialDenseVector&correlatednormal vars,constEpetra SerialDense-
Vector&random vars,EpetraSerialDenseMatrix &jacobianZX)

Jacobian of mappingfromz to x randomvariablespace.

$ void jacXToU (const EpetraSerialDenseVector &random vars, const Epetra SerialDenseVector
&uncorr normal vars,EpetraSerialDenseMatrix&jacobianXU)

Jacobian of mappingfromx to u randomvariablespace.

$ void jacUToX (const Epetra SerialDenseVector &uncorr normal vars, const Epetra SerialDense-
Vector&random vars,EpetraSerialDenseMatrix &jacobianUX)

Jacobian of mappingfromu to x randomvariablespace.

$ void transNataf(EpetraSerialSymDenseMatrix &mod corr matrix)

Thisprocedure modifysthecorrelationmatrix input by theuserto beusedin theNatafdistribution model.

$ void erfInverse(const double &p, double &z)

Inverseof error functionusedto invert cdf of normalrandomvariables.
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PrivateAttrib utes

$ DakotaStringreliabilityMethod

reliability methodidentifierspecifiedby userspecifiesamvFlag.

$ DakotaRealArrayresponseLevelTargets

userspecifiedtargets for responselevels.

$ DakotaRealArrayprobabilityLevelTargets

userspecifiedtargets for probability levels.

$ DakotaRealVectormeanResponse

approximatemeanvaluesof responsefunctionspredictedby MV.

$ DakotaRealVectorstdResponse

approximatestandard deviationsof responsefunctionspredictedby MV.

$ DakotaRealMatriximpFactor

importancefactors predictedby MV.

Static PrivateAttrib utes

$ EpetraSerialDenseVector staticFnVals

staticcopyof DakotaResponseRep::functionValues.

$ EpetraSerialDenseMatrixstaticFnGrads

staticcopyof DakotaResponseRep::functionGradients.

$ EpetraSerialDenseMatrixstaticGlobalGradsX

Gradientof Responsefunctionin x-sapcefor each response level.

$ EpetraSerialDenseMatrixstaticGlobalGradsU

Gradientof Responsefunctionin u-spacefor each responselevel.

$ EpetraSerialSymDenseMatrixpetraCorrMatrix

petra copyof uncertainCorrelations.

$ EpetraSerialDenseMatrixcholCorrMatrix

cholesky factor of petraCorrMatrix.

$ EpetraSerialDenseMatrixmostProbPointX

Locationof MPPin x space.

$ EpetraSerialDenseMatrixmostProbPointU

Locationof MPPin u space.

$ EpetraSerialDenseVector ranVarMeans

MeanVectorof all uncertainrandomvariables.
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$ EpetraSerialDenseVector ranVarSigmas

Standard Deviation Vectorof all uncertainrandomvariables.

$ EpetraSerialDenseVector petraRespLevels

Petra copyof responseLevelTargetsspecifiedby user.

$ EpetraSerialDenseVector petraProbLevels

Petra copyof probabilityLevelTargetsspecifiedby user.

$ EpetraSerialDenseVectorcorrectedRespLevel

outputresponselevelscalculated.

$ int respLevelCount

counterfor which response level is beinganalyzed.

$ int amvFlag

flag to represent which reliability methodis beingused.

$ size t staticNumUncVars

staticcopyof numUncertainVars.

$ size t staticNumFuncs

staticcopyof numFunctions.

$ DakotaIntVectorranVarType

vectorof indicesindicatingwhich typeof uncertain variable.

$ DakotaRealVectormedianFnVals

vectorof medianvaluesof functionsusedto determinewhich sideof probability equal0.5theresponselevel
is.

$ DakotaRealVectorprobLevels

computedprobability values.

6.61.1 DetailedDescription

Classfor theanalyticalreliability methodswithin DAKOTA/UQ.

The NonDAdvMeanValueclassimplementsthe following analytic reliability methods: advancedmean
value method(AMV), iteratedadvanced meanvalue method(AMV+), first order reliability method
(FORM), and secondorder reliability method(SORM). Eachof theseemploy an optimizer (currently
NPSOL)to performasearchfor themostprobablepoint (MPP).

6.61.2 Member Function Documentation
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6.61.2.1 void NonDAdvMeanValue::lin approx objective eval (int & mode, int & n, Real , u, Real
& f, Real , gradf, int &) [static, private]

staticfunction usedby NPSOLastheobjective functionin theconstrainedoptimization problemssolved
in theanalytical reliability methods.

Needto bestaticsothat they canbepassedin function pointerswithout having to restricttherecipient to
functionsfrom theNonDAdvMeanValueclass(seeStroustrup, p.166 - pointersto memberfunctionsmust
useclassscopeoperators which would restrict the generality of the NPSOLOptimizer”user functions”
interface).

6.61.2.2 void NonDAdvMeanValue::lin approx constraint eval (int & mode, int & ncnln, int &
n, int & nrowj, int , needc, Real , u, Real , c, Real , cjac, int & nstate) [static,
private]

staticfunction usedby NPSOLastheconstraintfunction in theconstrained optimization problemssolved
in theanalytical reliability methods.

Needto bestaticsothat they canbepassedin function pointerswithout having to restricttherecipient to
functionsfrom theNonDAdvMeanValueclass(seeStroustrup, p.166 - pointersto memberfunctionsmust
useclassscopeoperators which would restrict the generality of the NPSOLOptimizer”user functions”
interface).

6.61.2.3 void NonDAdvMeanValue::transUToX (const Epetra SerialDenseVector &
uncorr normal vars, Epetra SerialDenseVector & random vars) [static, private]

TransformationRoutinefrom u-spaceof random variablesto x-spaceof random variablesfor Petradata
types.

Thisprocedureperformsthetransformationfrom u to x space

uncorr normal varsis thevectorof randomvariablesin standardnormal space(u-space).

random vars is thevector of therandomvariablesin theuser-defined x-space

6.61.2.4 void NonDAdvMeanValue::tr ansXToU (constEpetra SerialDenseVector & random vars,
Epetra SerialDenseVector & uncorr normal vars) [static, private]

TransformationRoutinefrom x-spaceof random variablesto u-spaceof random variablesfor Petradata
types.

Thisprocedureperformsthetransformationfrom x to u space

uncorr normal varsis thevectorof randomvariablesin standardnormal space(u-space).

random vars is thevector of therandomvariablesin theuser-defined x-space

6.61.2.5 void NonDAdvMeanValue::transXToZ (constEpetra SerialDenseVector & random vars,
Epetra SerialDenseVector & correlatednormal vars) [static, private]

TransformationRoutinefrom x-spaceof random variablesto z-spaceof random variablesfor Petradata
types.

Thisprocedureperformsthetransformationfrom x to z space

correlated normal varsis thevectorof random variablesin normal spacewith propercorrelations(z-space).
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random vars is thevector of therandomvariablesin theuser-defined x-space

6.61.2.6 void NonDAdvMeanValue::transUToZ (constEpetra SerialDenseVector &
uncorr normal vars, Epetra SerialDenseVector & correlatednormal vars) [static,
private]

TransformationRoutinefrom u-spaceof random variablesto z-spaceof random variablesfor Petradata
types.

Thisprocedurecomputesthetransformationfrom u to z space.

uncorr normal varsis thevectorof randomvariablesin standardnormal space(u-space).

correlated normal varsis thevectorof random variablesin normal spacewith propercorrelations(z-space).

6.61.2.7 void NonDAdvMeanValue::transZToU (Epetra SerialDenseVector &
correlatednormal vars, Epetra SerialDenseVector & uncorr normal vars) [static,
private]

TransformationRoutinefrom z-spaceof random variables to u-spaceof random variablesfor Petradata
types.

Thisprocedurecomputesthetransformationfrom z to u space.

uncorr normal varsis thevectorof randomvariablesin standardnormal space(u-space).

correlated normal varsis thevectorof random variablesin normal spacewith propercorrelations(z-space).

6.61.2.8 void NonDAdvMeanValue::jacXToZ (constEpetra SerialDenseVector & random vars,
constEpetra SerialDenseVector & correlatednormal vars, Epetra SerialDenseMatrix&
jacobianXZ) [static, private]

Jacobianof mapping from x to z randomvariablespace.

Thisprocedurecomputesthejacobianof thetransformationfrom x to z space.

correlated normal varsis thevectorof randomvariablesin normal spacewith propercorrelations(z-space).

random vars is thevector of therandomvariablesin theuser-defined x-space.

6.61.2.9 void NonDAdvMeanValue::jacZToX (const Epetra SerialDenseVector &
correlatednormal vars, const Epetra SerialDenseVector & random vars,
Epetra SerialDenseMatrix& jacobianZX) [static, private]

Jacobianof mapping from z to x randomvariablespace.

Thisprocedurecomputesthejacobianof thetransformationfrom z to x space.

correlated normal varsis thevectorof randomvariablesin normal spacewith propercorrelations(z-space).

random vars is thevector of therandomvariablesin theuser-defined x-space.
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6.61.2.10 void NonDAdvMeanValue::jacXToU (constEpetra SerialDenseVector & random vars,
constEpetra SerialDenseVector & uncorr normal vars, Epetra SerialDenseMatrix&
jacobianXU) [static, private]

Jacobianof mapping from x to u randomvariable space.

Thisprocedurecomputesthejacobianof thetransformationfrom x to u space.

uncorr normal varsis thevectorof randomvariablesin standardnormal space(u-space).

random vars is thevector of therandomvariablesin theuser-defined x-space

6.61.2.11 void NonDAdvMeanValue::jacUToX (const Epetra SerialDenseVector
& uncorr normal vars, const Epetra SerialDenseVector & random vars,
Epetra SerialDenseMatrix& jacobianUX) [static, private]

Jacobianof mapping from u to x randomvariable space.

Thisprocedurecomputesthejacobianof thetransformationfrom u to x space.

uncorr normal varsis thevectorof randomvariablesin standardnormal space(u-space).

random vars is thevector of therandomvariablesin theuser-defined x-space

6.61.2.12 void NonDAdvMeanValue::transNataf (Epetra SerialSymDenseMatrix&
mod corr matrix) [static, private]

Thisproceduremodifys thecorrelationmatrix inputby theuserto beusedin theNatafdistributionmodel.

This proceduremodifys thecorrelationmatrix input by theuserto beusedin theNatafdistribution model
(derKiureghianandLiu, ASCEJEM112:1,1986).

R: thecorrelationcoefficient matrixof therandomvariables

mod corr matrix: modified correlationmatrix

Note: The modification is exact for log-log,normal-log,normal-normal, normal-uniform tranformations
(numericalprecision)

Theuniform-uniform anduniform-logcaseareapproximationsobtained in theabove reference.

6.61.3 Member Data Documentation

6.61.3.1 Epetra SerialDenseVector NonDAdvMeanValue::corr ectedRespLevel [static,
private]

output responselevelscalculated.

identicalto responseLevelTargetsfor AMV+, FORM but will differ for AMV

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ NonDAdvMeanValue.H$ NonDAdvMeanValue.C

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
&

1997-2001



262 DAK OTA ClassDocumentation

6.62 NonDOptStrategyClassReference

Strategy for optimizationunderuncertainty (robustandreliability-baseddesign).

#include " NonDOptStrategy.H #
Inheritancediagramfor NonDOptStrategy::

NonDOptStrategy

DakotaStrategy

Public Methods

$ NonDOptStrategy (ProblemDescDB&problem db)

constructor.

$ % NonDOptStrategy ()

destructor.

$ void run strategy ()

Perform the strategy by executingoptIterator (an optimizer)on designModel (a layered or nestedmodel
containinga nondeterministiciterator at a lower level).

PrivateAttrib utes

$ DakotaModel designModel

thenestedor layeredmodelinterfacedwith optIterator.

$ DakotaIterator optIterator

thetop level optimizer.

6.62.1 DetailedDescription

Strategy for optimizationunderuncertainty (robustandreliability-baseddesign).

This strategy usesa NestedModel to nest an uncertainty quantification iterator within an optimiza-
tion iterator in order to perform optimization using nondeterministicdata. For OUU basedon surro-
gates,LayeredModels are also employed, and the general recursion facilities supported by nestedand
layeredmodels allow a broad array of OUU formulations. This class is very simple and is essen-
tially identical to SingleMethodStrategy sinceall of the nestediterationmappings arecontainedwithin
NestedModel::responsemapping().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:
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$ NonDOptStrategy.H$ NonDOptStrategy.C
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6.63 NonDPCE ClassReference

Stochasticfinite elementapproachto uncertainty quantificationusingpolynomialchaosexpansions.

#include " NonDPCE.H #
Inheritancediagramfor NonDPCE::

NonDPCE

DakotaNonD

DakotaIterator

Public Methods

$ NonDPCE(DakotaModel &model)

constructor.

$ % NonDPCE()

destructor.

$ void quantify uncertainty ()

virtual function to perform uncertaintyquantification using SFEM/PCEmethodsoutputscoefficientsof
polynomialchaosexpansions.

$ void print iterator results(ostream&s) const

print thefinal statisticsandPCEcoefficientarray.

Static Public Attrib utes

$ DakotaRealVectorArray coeffArray

Array containingPolynomialChaoscoefficients.

PrivateMethods

$ void run lhs ()

generatesthedesiredsetof parametersamplesfromwithin user-specifiedprobabilistic distributions.
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PrivateAttrib utes

$ LatinHypercube , lhsSampler

pointerto theLatinHypercubeobject(responsiblefor generating theparametersamples).

$ DakotaRealVectorArray paramSamples

thesetof parametersamplesoutputfromLHS.Thedouble - array fromFortran (arranged headto tail by
parameter:all observationsfor var 1 followedby all observationsfor var 2, etc.) is convertedto thisarray
of DakotaRealVectors.

$ DakotaRealVectorArray responseFnSamples

theresponsedata (fn valuesonly) for theparameter samplesarranged asan array of DakotaRealVectors.
Thisparallels paramSamplessothat eithermaybeusedin vector statistics().

$ int numObservations

thenumberof samples.

$ int randomSeed

therandomnumberseed.

$ DakotaStringsampleType

thesampletype: ”lhs” or ”r andom”.

$ DakotaRealArrayrespThresh

responsethresholdsfor computingfailure probabiliti es.

$ shortstatsFlag

flagscomputation/outputof statistics.

$ shortallDataFlag

flagsupdateof allVariables/allResponses.

$ size t numActiveVars

total numberof variablespublishedto LHS.

$ int numX

Numberof Xi’s in PolynomialChaosExpansion.

$ int highestOrder

Highestorder of HermitePolynomialsin Expansion.

$ int numChaos

Numberof termsin PolynomialChaosExpansion.

6.63.1 DetailedDescription

Stochasticfinite elementapproachto uncertainty quantificationusingpolynomialchaosexpansions.
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The NonDPCEclassusesa polynomial chaos expansion(PCE) approachto approximatethe effect of
parameteruncertainties on responsefunctionsof interest. It utilizes the HermiteSurf andHermiteChaos
classesto performthePCE.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ NonDPCE.H$ NonDPCE.C
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6.64 NonDProbability ClassReference

Wrapperclassfor theLHS library.

#include " NonDProbability.H #
Inheritancediagramfor NonDProbability::

NonDProbability

DakotaNonD

DakotaIterator

Public Methods

$ NonDProbability (DakotaModel&model)

constructor.

$ NonDProbability (DakotaModel &model, int samples,int seed,const DakotaString&sampling-
method, constshort&opt flag)

alternateconstructor for instantiations”on thefly”.

$ % NonDProbability ()

destructor.

$ void quantify uncertainty ()

performsa forward uncertaintypropagation byusingLHSto generatea setof parametersamples,perform-
ing functionevaluationson theseparametersamples,andcomputingstatisticson theensembleof results.

$ void print iterator results(ostream&s) const

print thefinal statistics.

$ void samplingreset(int min samples,shortall dataflag,shortstatsflag)

resetsnumberof samplesandsamplingflags.

$ constDakotaString& samplingscheme() const

returnsampleType: ”lhs” or ”r andom”.

PrivateMethods

$ void run lhs ()

generatesthedesiredsetof parametersamplesfromwithin user-specifiedprobabilistic distributions.
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PrivateAttrib utes

$ LatinHypercube , lhsSampler

pointerto theLatinHypercubeobject(responsiblefor generating theparametersamples).

$ DakotaRealVectorArray paramSamples

thesetof parametersamplesoutputfromLHS.Thedouble - array fromFortran (arranged headto tail by
parameter:all observationsfor var 1 followedby all observationsfor var 2, etc.) is convertedto thisarray
of DakotaRealVectors.

$ DakotaRealVectorArray responseFnSamples

theresponsedata (fn valuesonly) for theparameter samplesarranged asan array of DakotaRealVectors.
Thisparallels paramSamplessothat eithermaybeusedin vector statistics().

$ int numObservations

thenumberof samplesto evaluate.

$ int randomSeed

therandomnumberseed.

$ DakotaStringsampleType

thesampletype: ”lhs” or ”r andom”.

$ DakotaRealArrayrespThresh

responsethresholdsfor computingfailure probabiliti es.

$ shortallVarsFlag

flagsDACEmodeusingall variables.

$ shortstatsFlag

flagscomputation/outputof statistics.

$ shortallDataFlag

flagsupdateof allVariables/allResponses.

$ size t numActiveVars

total numberof variablespublishedto LHS.

$ size t numDesignVars

numberof designvariables(treatedasuniformdistribution within designvariableboundsfor DACEusage
of NonDProbability).

$ size t numStateVars

numberof statevariables(treatedasuniformdistribution within statevariableboundsfor DACE usage of
NonDProbability).
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6.64.1 DetailedDescription

Wrapperclassfor theLHS library.

TheLatin HypercubeSampling(LHS) package from SandiaAlbuquerque’s Risk andReliability organiza-
tion providescomprehensive capabilitiesfor MonteCarloandLatin Hypercubesamplingwithin a broad
arrayof user-specifiedprobabilistic parameterdistributions. It enforcesuser-specifiedcorrelationsthrough
useof a mixing routine. The NonDProbability classprovidesa C++ wrapperfor theLHS library andis
usedfor performingforward propagationsof parameteruncertainties into responsestatistics.Thecurrent
LHS versionin usedatesbackto a 1970’s vintage Fortranversion thatwasconverted to C usingf2c and
thenrecastasC++ classes.Theseclassesappearin theLatinHypercube(mainLHS classwhich generates
a setof samplesfrom parameterdistributions), LHSInput (random variableanduserinput classes),and
LHSVecMatUtil (vector/matrix utilities) files. Thesefiles areundocumentedasthis versionis dueto be
replacedwith the1998 FortranLHS version shortly.

6.64.2 Constructor & Destructor Documentation

6.64.2.1 NonDProbability::N onDProbability (DakotaModel & model)

constructor.

Thisconstructor is calledfor astandardletter-envelopeiteratorinstantiation. In thiscase,setdb list nodes
hasbeencalledandprobDescDBcanbequeried for settingsfrom themethodspecification.

6.64.2.2 NonDProbability::N onDProbability (DakotaModel & model, int samples, int seed, const
DakotaString & samplingmethod, constshort & opt flag)

alternateconstructorfor instantiations”on thefly”.

This alternate constructor (currently inactive) is usedby ApproximationInterfacefor uniform sampling. It
is not a letter-envelope instantiationandaset db list nodeshasnotbeenperformed.It is calledwith data
from theapproximationinterfacespecification(not themethod specification)passedthrough theconstruc-
tor. ThisworksbecauseNoDBBaseConstructoris usedandall of therelevant datafor thisNonDProbability
usagecanbetakenfrom theincoming model. Thus,thefollowing attributesarenot initialized andshould
notbeused:maxIterations,maxFunctionEvals,verboseOutput,methodName.

6.64.3 Member Function Documentation

6.64.3.1 void NonDProbability::quant ify uncertainty () [virtual]

performsaforwarduncertaintypropagationby usingLHS to generateasetof parametersamples,perform-
ing function evaluations on theseparameter samples,andcomputingstatisticson theensembleof results.

Loopoversetof samplesandcomputeresponses.paramSamplescontains anarrayorderedwith all obser-
vations for parameter1 followedby all observationsfor parameter2, etc.After eachresponseis computed,
thevaluereturned in current responseis comparedto thethreshold value,respThresh.Thecounter, less-
than thresh,is thenincrementedif thereturnedvalueis " respThresh.
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Reimplementedfrom DakotaNonD.

6.64.3.2 void NonDProbability::sampling reset(int min samples, short all data flag, short
statsflag) [inline, virtual]

resetsnumberof samplesandsamplingflags.

usedby ApproximationInterface::build global approximation() topublish theminimumnumberof samples
neededfrom thesampling routine(to build a particular globalapproximation) andto setallDataFlagand
statsFlag.In this case,allDataFlagis setto true(vectors of variableandresponsesetsmustbereturnedto
build theglobal approximation)andstatsFlagis setto false(statisticscomputationsarenotneeded).

Reimplementedfrom DakotaIterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ NonDProbability.H$ NonDProbability.C
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6.65 NonDSampling ClassReference

Wrapperclassfor theFortran90LHS library.

#include " NonDSampling.H #
Inheritancediagramfor NonDSampling::

NonDSampling

DakotaNonD

DakotaIterator

Public Methods

$ NonDSampling (DakotaModel&model)

constructor.

$ NonDSampling (DakotaModel &model, int samples,int seed,const DakotaString &sampling-
method, constshort&opt flag)

alternateconstructor for instantiations”on thefly”.

$ % NonDSampling ()

destructor.

$ void quantify uncertainty ()

performsa forward uncertaintypropagation byusingLHSto generatea setof parametersamples,perform-
ing functionevaluationson theseparametersamples,andcomputingstatisticson theensembleof results.

$ void print iterator results(ostream&s) const

print thefinal statistics.

$ void samplingreset(int min samples,shortall dataflag,shortstatsflag)

resetsnumberof samplesandsamplingflags.

$ constDakotaString& samplingscheme() const

returnsampleType: ”lhs” or ”r andom”.

PrivateMethods

$ void run lhs ()

generatesthedesiredsetof parametersamplesfromwithin user-specifiedprobabilistic distributions.
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$ void checkerror (const int &err code,constchar , err source)const

checksthereturncodesfromLHSroutinesandabortsif an error is returned.

PrivateAttrib utes

$ DakotaRealVectorArray paramSamples

thesetof parametersamplesoutputfromLHS.Thedouble - array fromFortran (arranged headto tail by
parameter:all observationsfor var 1 followedby all observationsfor var 2, etc.) is convertedto thisarray
of DakotaRealVectors.

$ DakotaRealVectorArray responseFnSamples

theresponsedata (fn valuesonly) for theparameter samplesarranged asan array of DakotaRealVectors.
Thisparallels paramSamplessothat eithermaybeusedin vector statistics().

$ int numObservations

thenumberof samplesto evaluate.

$ int randomSeed

therandomnumberseed.

$ DakotaStringsampleType

thesampletype: ”lhs” or ”r andom”.

$ DakotaRealArrayrespThresh

responsethresholdsfor computingfailure probabiliti es.

$ shortallVarsFlag

flagsDACEmodeusingall variables.

$ shortstatsFlag

flagscomputation/outputof statistics.

$ shortallDataFlag

flagsupdateof allVariables/allResponses.

$ size t numActiveVars

total numberof variablespublishedto LHS.

$ size t numDesignVars

numberof designvariables(treatedasuniformdistribution within designvariableboundsfor DACEusage
of NonDSampling).

$ size t numStateVars

numberof statevariables(treatedasuniformdistribution within statevariableboundsfor DACE usage of
NonDSampling).
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6.65.1 DetailedDescription

Wrapperclassfor theFortran90LHS library.

TheLatin HypercubeSampling(LHS) package from SandiaAlbuquerque’s Risk andReliability organiza-
tion providescomprehensive capabilitiesfor MonteCarloandLatin Hypercubesamplingwithin a broad
arrayof user-specifiedprobabilistic parameterdistributions. It enforcesuser-specifiedrank correlations
through useof a mixing routine. TheNonDSampling classprovidesa C++ wrapperfor theLHS library
andis usedfor performing forward propagations of parameteruncertaintiesinto responsestatistics.The
current LHS versionreflectsthe1998 Fortran 90 LHS version(asdocumentedin SAND98-0210),which
wasconvertedtoaUNIX link library in 2001.Thus,theNonDSamplingclasssupercedesNonDProbability,
whichuseda1970’s vintageLHS thathadbeenf2c’d andconvertedto (incomplete)classes.

6.65.2 Constructor & Destructor Documentation

6.65.2.1 NonDSampling::NonDSampling(DakotaModel & model)

constructor.

Thisconstructor is calledfor astandardletter-envelopeiteratorinstantiation. In thiscase,setdb list nodes
hasbeencalledandprobDescDBcanbequeried for settingsfrom themethodspecification.

6.65.2.2 NonDSampling::NonDSampling(DakotaModel & model, int samples, int seed, const
DakotaString & samplingmethod, constshort & opt flag)

alternateconstructorfor instantiations”on thefly”.

This alternate constructor (currently inactive) is usedby ApproximationInterfacefor uniform sampling. It
is not a letter-envelope instantiationandaset db list nodeshasnotbeenperformed.It is calledwith data
from theapproximationinterfacespecification(not themethod specification)passedthrough theconstruc-
tor. ThisworksbecauseNoDBBaseConstructoris usedandall of therelevant datafor this NonDSampling
usagecanbetakenfrom theincoming model. Thus,thefollowing attributesarenot initialized andshould
notbeused:maxIterations,maxFunctionEvals,verboseOutput,methodName.

6.65.3 Member Function Documentation

6.65.3.1 void NonDSampling::quantify uncertainty () [virtual]

performsaforwarduncertaintypropagationby usingLHS to generateasetof parametersamples,perform-
ing function evaluations on theseparameter samples,andcomputingstatisticson theensembleof results.

Loopoversetof samplesandcomputeresponses.paramSamplescontains anarrayorderedwith all obser-
vations for parameter1 followedby all observationsfor parameter2, etc.After eachresponseis computed,
thevaluereturned in current responseis comparedto thethreshold value,respThresh.Thecounter, less-
than thresh,is thenincrementedif thereturnedvalueis " respThresh.

Reimplementedfrom DakotaNonD.
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6.65.3.2 void NonDSampling::sampling reset(int min samples, short all data flag, short statsflag)
[inline, virtual]

resetsnumberof samplesandsamplingflags.

usedby ApproximationInterface::build global approximation() topublish theminimumnumberof samples
neededfrom thesampling routine(to build a particular globalapproximation) andto setallDataFlagand
statsFlag.In this case,allDataFlagis setto true(vectors of variableandresponsesetsmustbereturnedto
build theglobal approximation)andstatsFlagis setto false(statisticscomputationsarenotneeded).

Reimplementedfrom DakotaIterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ NonDSampling.H$ NonDSampling.C
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6.66 NPSOLOptimizer ClassReference

Wrapperclassfor theNPSOLoptimizationlibrary.

#include " NPSOLOptimizer.H #
Inheritancediagramfor NPSOLOptimizer::

NPSOLOptimizer

DakotaOptimizer

DakotaIterator

Public Methods

$ NPSOLOptimizer(DakotaModel&model)

standard constructor.

$ NPSOLOptimizer(constDakotaRealVector &initial point, constDakotaRealVector &var lower -
bnds, const DakotaRealVector &var upperbnds, int num lin ineq, int num lin eq, int num nln -
ineq, int num nln eq, constDakotaRealMatrix&lin ineq coeffs, constDakotaRealVector &lin -
ineq lower bnds, constDakotaRealVector &lin ineq upperbnds,constDakotaRealMatrix&lin -
eq coeffs, constDakotaRealVector &lin eq targets,const DakotaRealVector&nonlin ineq lower -
bnds, const DakotaRealVector &nonlin ineq upper bnds, const DakotaRealVector &nonlin eq -
targets,void(, userobj eval)(int &, int &, Real , , Real&, Real , , int &), void(, usercon eval)(int
&, int &, int &, int &, int , , Real , , Real , , Real , , int &), int derivative level)

specialconstructor for instantiations”on thefly”.

$ % NPSOLOptimizer()

destructor.

$ void find optimum ()

Usedwithin the optimizerbranch for computingthe optimal solution. Redefines the run iterator virtual
functionfor theoptimizerbranch.

PrivateMethods

$ void find optimum on model ()

calledby find optimumfor setUpType== ”model”.

$ void find optimum on userfunctions ()

calledby find optimumfor setUpType== ”user functions”.
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$ void allocateworkspace ()

Allocatesworkspacefor theoptimizer. Privatemethodfor theNPSOLOptimizerconstructors.

$ void augment bounds (DakotaRealVector &augmentedlower bnds, DakotaRealVector &aug-
mentedupperbnds)

augmentsvariableboundswith linear andnonlinearconstraint bounds.

Static PrivateMethods

$ void objective f eval (int &mode,int &num parameters,Real , x, Real&f, Real , g, int &state)

OBJFUNin NPSOLmanual: computesthevalueand first derivativesof theobjectivefunction(passedby
functionpointerto NPSOL).

$ void constraintf eval (int &mode, int &ncnln, int &n, int &nrowj, int , needc, Real , x, Real , c,
Real , cjac,int &nstate)

CONFUNin NPSOLmanual:computesthevaluesandfirstderivativesof thenonlinearconstraint functions
(passedby functionpointerto NPSOL).

PrivateAttrib utes

$ int linConstraintMatrixSize

usedfor non-zero array sizing(linear constraints).

$ DakotaRealArraycLambda

CLAMBDA fromNPSOLmanual:Langrange multipliers.

$ DakotaIntArray constraintState

ISTATEfromNPSOLmanual: constraint status.

$ int informResult

INFORMfromNPSOLmanual: optimizationstatuson exit.

$ int numberIterations

ITERfromNPSOLmanual:numberof (major) iterationsperformed.

$ int boundsArraySize

lengthof augmentedboundsarrays(variableboundspluslinear andnonlinear constraint bounds).

$ double , linConstraintMatrixF77

[A] matrix fromNPSOLmanual: linear constraint coefficients.

$ double , upperFactorHessianF77

[R] matrix fromNPSOLmanual:upperCholesky factor of theHessianof theLagrangian.

$ double , constraintJacMatrixF77

[CJAC] matrix fromNPSOLmanual: nonlinearconstraint Jacobian.
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$ DakotaStringsetUpType

controls iteration mode: ”model” (normal usage) or ”user functions” (user-suppliedfunctionsmodefor
”on thefly” instantiations).NonDAdvMeanValuecurrently usestheuser functionsmode.

$ DakotaRealVectorinitialPoint

holdsinitial point passedin for ”user functions” mode.

$ DakotaRealVectorlowerBounds

holdsvariablelower boundspassedin for ”user functions” mode.

$ DakotaRealVectorupperBounds

holdsvariableupper boundspassedin for ”user functions” mode.

$ void(, userObjectiveEval )(int &, int &, Real , , Real&, Real , , int &)

holdsfunctionpointerfor objectivefunctionevaluatorpassedin for ”user functions” mode.

$ void(, userConstraintEval )(int &, int &, int &, int &, int , , Real , , Real , , Real , , int &)

holdsfunctionpointerfor constraint functionevaluatorpassedin for ”user functions” mode.

Static PrivateAttrib utes

$ int fnEvalCntr

counterfor testingagainststaticMaxFnEvals.

$ int staticMaxFnEvals

staticcopyof DakotaIterator::maxFunctionEvals.

$ int staticVendorNumericalGradFlag

staticcopyof DakotaOptimizer::vendorNumericalGradFlag.

6.66.1 DetailedDescription

Wrapperclassfor theNPSOLoptimizationlibrary.

The NPSOLOptimizer classprovidesa wrapper for NPSOL,a Fortran 77 sequential quadratic program-
minglibrary fromStanford University marketedbyStanford BusinessAssociates.It usesafunction pointer
approachfor which passedfunctionsmustbeeitherglobal functionsor staticmember functions. Any at-
tributeusedwithin staticmember functionsmustbeeitherlocal to thatfunction or staticaswell. To isolate
theeffect of thesestaticrequirementsfrom therestof theiteratorhierarchy, staticcopiesaremadeof many
non-staticattributesinheritedfrom above.

The user input mappings are as follows: max function evaluations is implementeddirectly
in NPSOLOptimizer’s evaluator functions since thereis no NPSOL parameterequivalent, andmax -
iterations, convergence tolerance, output verbosity, verify level, function -
precision, andlinesearch tolerance aremappedinto NPSOL’s ”Major IterationLimit”, ”Op-
timality Tolerance”, ”Major Print Level” (verbose: Major Print Level = 20;quiet: Major Print Level
= 10), ”Verify Level”, ”FunctionPrecision”, and”Linesearch Tolerance”parameters,respectively, using
NPSOL’s npoptn() subroutine (aswrapped by npoptn2() from the npoptn wrapper.f file). Referto [Gill,
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P.E., Murray, W., Saunders,M.A., andWright, M.H., 1986] for informationon NPSOL’s optional input
parametersandthenpoptn()subroutine.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ NPSOLOptimizer.H$ NPSOLOptimizer.C
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6.67 ParallelLibrary ClassReference

Classfor managing partitioning of multiple levelsof parallelismandmessagepassingwithin thelevels.

#include " ParallelLibrary.H #

Public Methods

$ ParallelLibrary (int &argc, char ,	, &argv)

constructor.

$ ParallelLibrary ()

defaultconstructor (usedonly for dummylib).

$ % ParallelLibrary ()

destructor.

$ void init iteratorcommunicators (const ProblemDescDB&problemdb)

split MPI COMM WORLDinto iterator communicators.

$ void init evaluation communicators(int eval servers, int procsper eval, int max concurrency, int
asynchlocal eval concurrency, constDakotaString &eval scheduling)

split an iterator communicatorinto evaluationcommunicators.

$ void init analysiscommunicators(int analysisservers,int procs per analysis,int max concurrency,
int asynchlocal analysisconcurrency, const DakotaString &analysisscheduling)

split an evaluationcommunicatorinto analysiscommunicators.

$ void free iteratorcommunicators ()

deallocateiterator communicators.

$ void free evaluation communicators ()

deallocateevaluationcommunicators.

$ void free analysiscommunicators()

deallocateanalysiscommunicators.

$ void print configuration()

print theparallel configuration for all parallelismlevels.

$ void sendsi (PackBuffer&sendbuffer, int dest,int tag)

blocking sendat thestrategy-iterator communication level.

$ void isendsi (PackBuffer &sendbuffer, int dest,int tag,MPI Request&sendrequest)

nonblocking sendat thestrategy-iterator communication level.

$ void recv si (UnPackBuffer &recv buffer, int source, int tag,MPI Status&status)
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blocking receiveat thestrategy-iterator communication level.

$ void irecv si (UnPackBuffer &recv buffer, int source, int tag,MPI Request&recv request)

nonblocking receiveat thestrategy-iterator communication level.

$ void sendie (PackBuffer&sendbuffer, int dest,int tag)

blocking sendat theiterator-evaluationcommunicationlevel.

$ void isendie (PackBuffer&sendbuffer, int dest,int tag,MPI Request&sendrequest)

nonblocking sendat theiterator-evaluationcommunicationlevel.

$ void recv ie (UnPackBuffer &recv buffer, int source,int tag,MPI Status&status)

blocking receiveat theiterator-evaluationcommunicationlevel.

$ void irecv ie (UnPackBuffer &recv buffer, int source,int tag,MPI Request&recv request)

nonblocking receiveat theiterator-evaluationcommunicationlevel.

$ void sendea(int &sendint, int dest,int tag)

blocking sendat theevaluation-analysiscommunicationlevel.

$ void isendea(int &sendint, int dest,int tag,MPI Request&sendrequest)

nonblocking sendat theevaluation-analysiscommunicationlevel.

$ void recv ea(int &recv int, int source,int tag,MPI Status&status)

blocking receiveat theevaluation-analysiscommunicationlevel.

$ void irecv ea(int &recv int, int source,int tag,MPI Request&recv request)

nonblocking receiveat theevaluation-analysiscommunicationlevel.

$ void bcast(int &data,MPI Commcomm)

broadcastan integer acrossa communicator.

$ void bcast(PackBuffer &sendbuffer, MPI Commcomm)

senda packedbuffer acrossa communicatorusinga broadcast.

$ void bcast(UnPackBuffer&recv buffer, MPI Commcomm)

matching receivefor a packedbuffer broadcast.

$ void waitall (int num recvs,MPI Request, &recv requests)

wait for all messages froma seriesof nonblocking receives.

$ int world size() const

returnworldSize.

$ int world rank() const

returnworldRank.

$ shortparallelismlevels() const

returnparallelismLevels.
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$ shortstrategy dedicatedmasterflag () const

returnstrategyDedicatedMasterFlag.

$ shortstrategy iteratorsplit flag () const

returnstratIteratorSplitFlag.

$ shortiteratormasterflag () const

returniteratorMasterFlag.

$ shortstrategy iteratormessagepass() const

returnstratIteratorMessagePass.

$ MPI Commiterator intra communicator() const

returniteratorIntraComm.

$ MPI Commstrategy iterator inter communicator() const

returnstratIteratorInterComm.

$ MPI Comm , strategy iterator inter communicators() const

returnstratIteratorInterComms.

$ int iteratorservers() const

returnnumIteratorServers.

$ int iteratorcommunicator rank () const

returniteratorCommRank.

$ int iteratorcommunicator size() const

returniteratorCommSize.

$ int iteratorserver id () const

returniteratorServerId.

$ shortiteratordedicated masterflag () const

returniteratorDedicatedMasterFlag.

$ shortiteratoreval split flag () const

returniteratorEvalSplitFlag.

$ shortevaluation masterflag () const

returnevalMasterFlag.

$ shortiteratoreval messagepass() const

returniteratorEvalMessagePass.

$ MPI Commevaluation intra communicator() const

returnevalIntraComm.

$ MPI Commiteratoreval inter communicator () const

returniteratorEvalInterComm.
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$ MPI Comm , iteratoreval inter communicators () const

returniteratorEvalInterComms.

$ int evaluation servers() const

returnnumEvalServers.

$ int evaluation communicator rank () const

returnevalCommRank.

$ int evaluation communicatorsize() const

returnevalCommSize.

$ int evaluation server id () const

returnevalServerId.

$ shortevaluation dedicated masterflag () const

returnevalDedicatedMasterFlag.

$ shorteval analysissplit flag () const

returnevalAnalysisSplitFlag.

$ shortanalysismasterflag () const

returnanalysisMasterFlag.

$ shorteval analysismessagepass() const

returnevalAnalysisMessagePass.

$ MPI Commanalysisintra communicator() const

returnanalysisIntraComm.

$ MPI Commeval analysisinter communicator() const

returnevalAnalysisInterComm.

$ MPI Comm , eval analysisinter communicators() const

returnevalAnalysisInterComms.

$ int analysisservers() const

returnnumAnalysisServers.

$ int analysiscommunicator rank() const

returnanalysisCommRank.

$ int analysiscommunicatorsize() const

returnanalysisCommSize.

$ int analysisserver id () const

returnanalysisServerId.
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PrivateMethods

$ shortsplit communicatordedicated master(MPI Commparent comm,constint &parent comm-
rank, constint &parent commsize,constint &num servers,constint &procs per server, constint
&proc remainder, MPI Comm&child intra comm,int &child commrank, int &child commsize,
MPI Comm&child inter comm, MPI Comm , &child inter comms, int &server id, short&child -
masterflag)

split a parent communicator into a dedicatedmasterprocessorandnumservers child communicators.

$ shortsplit communicatorpeerpartition(MPI Commparentcomm, const int &parent commrank,
constint &parent comm size,constint &num servers,constint &procsper server, constint &proc -
remainder, MPI Comm&child intra comm,int &child commrank, int &child commsize,MPI -
Comm&child inter comm,MPI Comm , &child inter comms,int &peer id, short&child master-
flag)

split a parent communicator into numservers child communicators (no dedicatedmasterprocessor).

$ shortresolve inputs(int &num servers, int &procsper server, constint &avail procs, int &proc -
remainder, constint &max concurrency, constint &capacity multiplier, const DakotaString&de-
fault config,constDakotaString&scheduling override)

Resolveuserinputsinto a sensiblepartitioning scheme.

PrivateAttrib utes

$ int worldSize

sizeof MPI COMM WORLD.

$ int worldRank

rankin MPI COMM WORLD.

$ shortparallelismLevels

numberof parallelismlevels.

$ shortmpirunFlag

flag for a parallel mpirun/yodlaunch.

$ shortdummyFlag

preventsmultipleMPI Finalizecalls dueto dummylib.

$ RealstartCPUTime

start referencefor UTILIB CPUtimer.

$ RealstartWCTime

start referencefor UTILIB wall clock timer.

$ RealstartMPITime

start referencefor MPI wall clock timer.

$ long startClock

start referencefor local clock() timermeasuringparent+child CPU.
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$ shortstrategyDedicatedMasterFlag

signalsded.masterpartitioning.

$ shortstratIteratorSplitFlag

signalsa communicator split wasused.

$ shortiteratorMasterFlag

identifiesmasteriterator processors.

$ shortstratIteratorMessagePass

flag for message passingat si level.

$ MPI CommiteratorIntraComm

intracommfor each iterator partition.

$ MPI CommstratIteratorInterComm

intercommbetweenan iterator & masterstrategy (on iterator partitionsonly).

$ MPI Comm , stratIteratorInterComms

intercomm.array on masterstrategy.

$ int numIteratorServers

numberof iterator servers.

$ int procsPerIterator

processors per iterator server.

$ int iteratorCommRank

rankin iteratorIntraComm.

$ int iteratorCommSize

sizeof iteratorIntraComm.

$ int iteratorServerId

identifierfor an iterator server.

$ shortiteratorDedicatedMasterFlag

signalsded.masterpartitioning.

$ shortiteratorEvalSplitFlag

signalsa communicator split wasused.

$ shortevalMasterFlag

identifiesmasterevaluationprocessors.

$ shortiteratorEvalMessagePass

flag for message passingat ie level.

$ MPI CommevalIntraComm
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intracommfor each fn. eval. partition.

$ MPI CommiteratorEvalInterComm

intercommbetweena fn. eval. & masteriterator (on fn. eval. partitionsonly).

$ MPI Comm , iteratorEvalInterComms

intercommarray on masteriterator.

$ int numEvalServers

numberof evaluationservers.

$ int procsPerEval

processors per evaluationserver.

$ int evalCommRank

rankin evalIntraComm.

$ int evalCommSize

sizeof evalIntraComm.

$ int evalServerId

identifierfor an evaluationserver.

$ shortevalDedicatedMasterFlag

signalsdedicatedmasterpartitioning.

$ shortevalAnalysisSplitFlag

signalsa communicator split wasused.

$ shortanalysisMasterFlag

identifiesmasteranalysisprocessors.

$ shortevalAnalysisMessagePass

flag for message passingat ealevel.

$ MPI CommanalysisIntraComm

intracommfor each analysispartition.

$ MPI CommevalAnalysisInterComm

intercommbetweenan analysis& masterfn. eval. (on analysispartitionsonly).

$ MPI Comm , evalAnalysisInterComms

intercommarray on masterfn. eval.

$ int numAnalysisServers

numberof analysisservers.

$ int procsPerAnalysis

processors per analysisserver.
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$ int analysisCommRank

rankin analysisIntraComm.

$ int analysisCommSize

sizeof analysisIntraComm.

$ int analysisServerId

identifierfor an analysisserver.

6.67.1 DetailedDescription

Classfor managing partitioning of multiple levelsof parallelismandmessagepassingwithin thelevels.

The ParallelLibrary classencapsulatesall of the detailsof performing messagepassingwithin multiple
levelsof parallelism.It providesfunctionsfor partitioning of levelsaccording to userconfigurationinput
and functions for passingmessageswithin and acrossMPI communicatorsfor eachof the parallelism
levels. If support for other message-passinglibrariesbeyondMPI becomesneeded, thenParallelLibrary
shouldbecomea classhierarchywith virtual functionsto encapsulatethelibrary-specificsyntax.

6.67.2 Member Function Documentation

6.67.2.1 void ParallelLibrary ::init iterator communicators(const ProblemDescDB& problemdb)

split MPI COMM WORLD into iteratorcommunicators.

Split MPI COMM WORLD into thespecifiednumberof subcommunicators to setup concurrentiterator
partitions serving a strategy. This constructs new iteratorintra-communicatorsandstrategy-iteratorinter-
communicators. The init iteratorcommunicators() andfree iteratorcommunicators() functionsareboth
called from main.C, and init iteratorcommunicators() is calledprior to output andrestartmanagement
sinceoutput andrestartfiles aretaggedbasedon iteratorserver id.

6.67.2.2 void ParallelLibrary: :init evaluation communicators (int eval servers, int procsper eval,
int max concurrency, int asynch local eval concurrency, const DakotaString &
eval scheduling)

split aniteratorcommunicatorinto evaluationcommunicators.

Split iteratorIntraComm(=MPI COMM WORLD if noconcurrence in iterators)asspecifiedby thepassed
parametersto set up concurrent evaluation partitions servingan iterator. This constructsnew evalua-
tion intra-communicatorsand iterator-evaluationinter-communicators. init evaluation communicators()
is calledfrom ApplicationInterface::init communicators() and free evaluation communicators() function
is called from ApplicationInterface::freecommunicators(). eval servers, asynchlocal eval concurrency,
andeval schedulingcomefrom the interfacekeyword specification. procsper eval is not directly user-
specified,rather it contains the minimum procs per eval requiredto support any lower level user re-
quests(suchasprocsper analysis).max concurrency is passedin via thefunctionDakotaIterator::max-
concurrency(), which queriesindividual methods for their gradient configuration, population size, etc.
Thesepartitionscanbereconfiguredfor eachiterator/model pair within a strategy (e.g. interface1 uses4
by 256while interface2 uses2 by 512) – seeDakotaStrategy::run iterator().
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6.67.2.3 void ParallelLibrary: :init analysiscommunicators (int analysisservers, int
procsper analysis, int max concurrency, int asynch local analysisconcurrency, const
DakotaString & analysisscheduling)

split anevaluation communicatorinto analysiscommunicators.

Split evalIntraCommasindicatedby thepassedparametersto setupconcurrentanalysispartitionsserving
a function evaluation. This constructsnew analysisintra-communicatorsandevaluation-analysis inter-
communicators.init analysiscommunicators() is calledfrom ApplicationInterface::init communicators()
following the call to init evaluation communicators() and free analysiscommunicators() is called from
ApplicationInterface::freecommunicators() preceding the call to free evaluation communicators(). The
analysisservers, procs per analysis, asynchlocal analysisconcurrency, and analysisscheduling at-
tributescomefrom theinterfacekeyword specification,andmax concurrency contains thelengthof anal-
ysis drivers from theinterfacekeyword specification. Theanalysispartitions canbereconfiguredfor each
iterator/modelpairwithin a strategy.

6.67.2.4 short ParallelLibrary: :r esolve inputs (int & num servers, int & procsper server,
const int & avail procs, int & proc remainder, const int & max concurrency, const int
& capacity multiplier, const DakotaString & default config, const DakotaString &
scheduling override) [private]

Resolveuserinputsinto asensiblepartitioningscheme.

Thisfunctionis responsiblefor the”auto-configure” intelligenceof DAKOTA. It resolvesavarietyof inputs
andoverridesinto asensiblepartitioning configurationfor aparticular parallelismlevel. It alsohandlesthe
general casein whichauser’sspecificationrequestdoesnotdivideoutevenly with thenumberof available
processorsfor the level. If num servers & procsper server areboth nondefault, then the former takes
precedence.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ ParallelLibrary.H$ ParallelLibrary.C
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6.68 ParamResponsePair ClassReference

Containerclassfor a variablesobject,a responseobject,andanevaluationid.

#include " ParamResponsePair.H #

Public Methods

$ ParamResponsePair ()

defaultconstructor.

$ ParamResponsePair (constDakotaVariables&vars,constDakotaResponse&response)

alternateconstructor for temporaries.

$ ParamResponsePair (constDakotaVariables&vars,constDakotaResponse&response,const int id)

standard constructorfor historyuses.

$ ParamResponsePair (const ParamResponsePair &pair)

copyconstructor.

$ % ParamResponsePair ()

destructor.

$ ParamResponsePair & operator= (constParamResponsePair &pair)

assignmentoperator.

$ void read(istream&s)

reada ParamResponsePair objectfroman istream.

$ void write (ostream&s) const

write a ParamResponsePair objectto an ostream.

$ void readannotated(istream&s)

reada ParamResponsePair objectin annotatedformatfroman istream.

$ void write annotated(ostream&s) const

write a ParamResponsePair objectin annotatedformatto an ostream.

$ void write tabular (ostream&s) const

write a ParamResponsePair objectin tabular formatto an ostream.

$ void read(DakotaBiStream&s)

reada ParamResponsePair objectfromthebinary restartstream.

$ void write (DakotaBoStream&s) const

write a ParamResponsePair objectto thebinary restartstream.
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$ void read(UnPackBuffer &s)

reada ParamResponsePair objectfroma packedMPI buffer.

$ void write (PackBuffer &s) const

write a ParamResponsePair objectto a packedMPI buffer.

$ int eval id () const

returntheevaluationidentifier.

$ constDakotaVariables& prp parameters() const

returntheparameters object.

$ constDakotaResponse& prp response() const

returntheresponseobject.

$ void prp response(const DakotaResponse&response)

settheresponseobject.

$ constDakotaIntArray & active set vector() const

returntheactivesetvectorfromtheresponseobject.

$ void active set vector(constDakotaIntArray&asv)

settheactivesetvectorin theresponseobject.

$ constDakotaString& interfaceid () const

returntheinterfaceidentifierfromtheresponseobject.

PrivateAttrib utes

$ DakotaVariablesprPairParameters

thesetof parameters for thefunctionevaluation.

$ DakotaResponseprPairResponse

theresponsesetfor thefunctionevaluation.

$ int evalId

thefunctionevaluationidentifier(assignedfromApplicationInterface::fnEvalId).

Friends

$ int operator==(const ParamResponsePair &pair1, const ParamResponsePair &pair2)

equalityoperator.
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6.68.1 DetailedDescription

Containerclassfor a variablesobject,a responseobject,andanevaluationid.

ParamResponsePair providesa containerclassfor associationof the input for a particular function eval-
uation(a variablesobject)with the output from this function evaluation (a responseobject),alongwith
an evaluation identifier. This container definesthe basic unit used in the datapairs list, in restart
file operations,and in a variety of schedulingalgorithm bookkeeping operations. With the advent of
STL, replacement of this classwith the pair"�# templateconstruct may be possible(using pair" int,
pair" vars,response#.# , for example), assumingthat deepcopies, I/O, alternateconstructors, etc., can
beadequatelyaddressed.

6.68.2 Constructor & Destructor Documentation

6.68.2.1 ParamResponsePair::P aramResponsePair (const DakotaVariables & vars, const
DakotaResponse& response) [inline]

alternateconstructorfor temporaries.

This constructor canusethe standardDakotaVariablesandDakotaResponse copy constructors to share
representationssincethis constructoris usedfor searchpairs(which arelocal instantiations thatgo out of
scopeprior to any changesto values;i.e., they arenotusedfor history).

6.68.2.2 ParamResponsePair::P aramResponsePair (const DakotaVariables & vars, const
DakotaResponse& response, constint id) [inline]

standardconstructor for historyuses.

This constructor cannotsharerepresentationssinceit involvesa historymechanism(beforeSynchPRPList
or datapairs).Deepcopiesmustbemade.

6.68.3 Member Data Documentation

6.68.3.1 int ParamResponsePair: :evalId [private]

thefunction evaluationidentifier(assignedfrom ApplicationInterface::fnEvalId).

evalId belongshereratherthanin DakotaResponsesincesomeDakotaResponseobjectsinvolveconsolida-
tion of severalfn. evals.(e.g.,synchronize fd gradients).TheprPair, on theotherhand, is usedfor storage
of all low level fn. evals. thatgetevaluated,soevalId is meaningful.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ ParamResponsePair.H$ ParamResponsePair.C
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6.69 ParamStudy ClassReference

Classfor vector, list, centered,andmultidimensionalparameterstudies.

#include " ParamStudy.H #
Inheritancediagramfor ParamStudy::

ParamStudy

DakotaIterator

Public Methods

$ ParamStudy(DakotaModel&model)

constructor.

$ % ParamStudy ()

destructor.

$ void run iterator()

run theiterator.

$ constDakotaVariables& iteratorvariable results() const

returnthefinal iterator solution(variables).

$ constDakotaResponse& iterator responseresults() const

returnthefinal iterator solution(response).

$ void print iterator results(ostream&s) const

print thefinal iterator results.

PrivateMethods

$ void compute vector steps()

computesstepVectorandnumStepsfrominitialPoint, finalPoint,andeithernumStepsor stepLength(pStudy-
Typeis 1 or 2).

$ void vector loop (constDakotaRealVector &start, constDakotaRealVector &step vect, constint
&num steps)

performstheparameterstudyby looping fromstart in num stepsincrements of stepvect. Total numberof
evaluationsis numsteps+ 1.

$ void sample(constDakotaRealVector&list of points)
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performstheparameter studyby samplingfroma list of points.

$ void centered loop (const DakotaRealVector&start,constReal&percent delta,constint &deltas -
per variable)

performsa numberof plusandminusoffsetsfor each parametercenteredabout start.

$ void multidim loop (const DakotaIntArray &var partitions)

performsvector loopsrecursivelyin multipledimensions.

$ void recurse(int nloop, int nindex, DakotaIntArray &current index, constDakotaIntArray&max -
index, const DakotaRealVector&start,constDakotaRealVector &step vect)

usedby multidim loop to enablea variablenumber of nestedloops.

$ void updatebest (constDakotaRealVector &vars, const DakotaResponse &response, const int
eval num)

comparescurrent evaluationto bestevaluationandupdatesbest.

PrivateAttrib utes

$ DakotaRealVectorlistOfPoints

list of evaluationpointsfor thelist parameter study.

$ DakotaRealVectorinitialPoint

thestartingpoint for vectorandcenteredparameterstudies.

$ DakotaRealVectorfinalPoint

theendingpoint for vector parameterstudy(a specification option).

$ DakotaRealVectorstepVector

then-dimensional incrementin vectorparameterstudy.

$ int numSteps

thenumberof timesstepVectoris appliedin vector parameterstudy.

$ int pStudyType

internal codefor parameterstudytype: -1 (list), 1,2,3(different vectorspecifications),4 (centered), or 5
(multidim).

$ int deltasPerVariable

numberof offsetsin theplusandtheminusdirectionfor each variablein a centered parameterstudy.

$ shortnestedFlag

flag setby parameterstudieswhich call otherparameterstudiesin loops.

$ shortrecurseFlag

flag setafter initial loop in a nestedstudy(soupdate best() workswith eval num==0 multipletimes).

$ RealstepLength

theCartesianlengthof multidimensionalstepsin vector parameterstudy(a specification option).
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$ RealpercentDelta

sizeof relativeoffsetsin percentfor each variablein a centered parameterstudy.

$ DakotaIntArray variablePartitions

numberof partitionsfor each variablein a multidim parameterstudy.

$ DakotaVariablesbestVariables

bestvariablesfoundduring thestudy.

$ DakotaResponsebestResponses

bestresponsesfoundduring thestudy.

$ RealbestObjectiveFn

bestobjectivefunctionfoundduring thestudy.

$ RealbestViolations

bestconstraint violationsfoundduring the study. In the current approach, constraint violation reduction
takesstrict precedenceover objectivefunctionreduction.

$ size t numObjectiveFunctions

numberof objectivefunctions.Usedin updatebest.

$ size t numNonlinearIneqConstraints

numberof nonlinearinequalityconstraints.Usedin update best.

$ size t numNonlinearEqConstraints

numberof nonlinearequalityconstraints. Usedin update best.

$ DakotaRealVectormultiObjWeights

vectorof multiobjectiveweights.Usedin update best.

$ DakotaRealVectornonlinearIneqLowerBnds

vectorof nonlinear inequality constraint lower bounds.Usedin update best.

$ DakotaRealVectornonlinearIneqUpperBnds

vectorof nonlinear inequality constraint upperbounds.Usedin update best.

$ DakotaRealVectornonlinearEqTargets

vectorof nonlinear equality constraint targets.Usedin update best.

$ DakotaRealVectorArray vectorOfVars

history of variable sets. Allows useof update bestin asynchronousmode. Needsclassscopefor nested
parameterstudies.

$ int psCounter

class-scopecounter(neededfor asynchronousmultidim loop).
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6.69.1 DetailedDescription

Classfor vector, list, centered,andmultidimensionalparameterstudies.

TheParamStudy classcontainsseveral algorithms for performing parameterstudiesof different types. It
is not a wrapper for an external library, ratherits algorithms areself-contained. The vectorparameter
studystepsalongan n-dimensionalvector from an arbitrary initial point to an arbitrary final point in a
specifiednumber of steps.Thecenteredparameterstudyperformsa numberof plusandminusoffsetsin
eachcoordinatedirection around acenterpoint.A multidimensionalparameterstudyfills ann-dimensional
hypercubebasedonaspecifiednumberof intervalsfor eachdimension.It is anestedstudyin thatit utilizes
the vector parameterstudy internally as it recursesthrough the variables. And the list parameterstudy
providesfor auserspecificationof alist of pointstoevaluate,whichallowsgeneral parameterinvestigations
notfitting thestructureof vector, centered, or multidim parameterstudies.

6.69.2 Member Function Documentation

6.69.2.1 void ParamStudy::run iterator () [virtual]

runtheiterator.

Thisfunctionis theprimary runfunction for theiteratorclasshierarchy. All derivedclassesneedto redefine
it.

Reimplementedfrom DakotaIterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ ParamStudy.H$ ParamStudy.C
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6.70 ProblemDescDBClassReference

Thedatabasecontaining informationparsedfrom theDAKOTA input file.

#include " ProblemDescDB.H #

Public Methods

$ ProblemDescDB(ParallelLibrary &parallel lib)

constructor.

$ % ProblemDescDB()

destructor.

$ void checkinput ()

verifiesthat there wasat leastoneof each of therequired keywordsin thedakota input file.

$ void setdb list nodes(constDakotaString &method tag)

set methodIndex basedon the methodidentifier string to activatea particular methodspecification in
methodListandusepointers fromthis methodspecification to settheother list indices.

$ void setdb list nodes(constint &method index)

set methodIndex to activatea particular methodspecification in methodListand usepointers from this
methodspecificationto settheotherlist indices.

$ int get db list nodes() const

returnthecurrentmethodIndex.

$ void setdb interfacenode (const DakotaString&interfacetag)

setinterfaceIndex basedon theinterfaceidentifierstring.

$ void setdb interfacenode (const int &interfaceindex)

setinterfaceIndex.

$ int get db interfacenode () const

returnthecurrent interfaceIndex.

$ void setdb responsesnode (const DakotaString &responsestag)

setresponsesIndex basedon theresponsesidentifierstring.

$ void setdb model type(const DakotaString&model type)

setthemodeltype.

$ void senddb buffer ()

MPI sendof a large buffer containing strategy specification attributesand all theobjectsin interfaceList,
variablesList,methodList,andresponsesList.
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$ void receive db buffer ()

MPI receiveof a largebuffer containingstrategyspecificationattributesandall theobjectsin interfaceList,
variablesList,methodList,andresponsesList.

$ ParallelLibrary & parallel library () const

returntheparallelLib reference.

$ constDakotaRealVector& get drv (constDakotaString &entry name)const

get a DakotaRealVectorout of thedatabasebasedon an identifierstring.

$ constDakotaIntVector& get div (constDakotaString&entry name)const

get a DakotaIntVectorout of thedatabasebasedon an identifierstring.

$ constDakotaRealArray& get dra(constDakotaString &entry name)const

get a DakotaRealArrayout of thedatabasebasedon an identifierstring.

$ constDakotaIntArray & get dia (const DakotaString&entry name)const

get a DakotaIntArrayout of thedatabasebasedon an identifierstring.

$ constDakotaRealMatrix& get drm (constDakotaString&entry name)const

get a DakotaRealMatrix out of thedatabasebasedon an identifierstring.

$ constDakotaIntList & get dil (const DakotaString&entry name)const

get a DakotaIntList out of thedatabasebasedon an identifierstring.

$ constDakotaStringArray & get dsa(const DakotaString&entry name)const

get a DakotaStringArray out of thedatabasebasedon an identifierstring.

$ constDakotaStringList & get dsl (const DakotaString&entry name)const

get a DakotaStringList out of thedatabasebasedon an identifierstring.

$ constDakotaString& get string(const DakotaString&entry name)const

get a DakotaString out of thedatabasebasedon an identifierstring.

$ constReal& get real(constDakotaString &entry name) const

get a Realout of thedatabasebasedon an identifierstring.

$ constint & get int (const DakotaString &entry name)const

get an int out of thedatabasebasedon an identifierstring.

$ constsize t & get sizet(const DakotaString&entry name)const

get a sizet out of thedatabasebasedon an identifierstring.

$ constshort& get short(const DakotaString&entry name)const

get a shortout of thedatabasebasedon an identifierstring.
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Static Public Methods

$ void methodkwhandler (conststructFunctionData , parseddata)

methodkeyword handlercalledby IDR whena completemethodspecificationis parsed.

$ void variables kwhandler (const structFunctionData , parseddata)

variableskeyword handlercalledby IDR whena completevariablesspecification is parsed.

$ void interfacekwhandler (const structFunctionData , parseddata)

interfacekeyword handler calledby IDR whena completeinterfacespecification is parsed.

$ void responseskwhandler (const structFunctionData , parseddata)

responseskeyword handlercalledby IDR whena completeresponsesspecificationis parsed.

$ void strategy kwhandler (const structFunctionData , parseddata)

strategy keyword handler calledby IDR whena completestrategy specification is parsed.

PrivateMethods

$ void setother list nodes(const int &world rank,constint &verboseflag)

conveniencefunctionusedby setdb list nodes(method tag) andsetdb list nodes(methodindex) to setthe
otherlist indicesoncemethodIndex is set(basedon pointers fromthemethodspecification).

Static PrivateMethods

$ void build label(DakotaString &label, constDakotaString &root label,size t tag)

createa label by appending tag to root label.

$ void build labels(DakotaStringArray &label array, constDakotaString &root label)

createan array of labelsby tagging root label with index in label array. Usesbuild label().

PrivateAttrib utes

$ ParallelLibrary & parallelLib

referenceto theparallel lib objectpassedfrommain.

Static PrivateAttrib utes

$ DakotaStringstrategyType

thestrategy selection:multi level,surrogate basedopt,opt under uncertainty, branch and bound, multi -
start,pareto set,or singlemethod.

$ shortstrategyGraphicsFlag

flagsuseof graphicsby thestrategy (fromthegraphicsspecification in StratIndContr ol).
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$ shortstrategyTabularDataFlag

flags tabular data collection by the strategy (from the tabular graphicsdata specificationin StratInd-
Control).

$ DakotaStringstrategyTabularDataFile

thefilenameusedfor tabular datacollectionby thestrategy (fromthetabular graphics file specificationin
StratIndContr ol).

$ int strategyIteratorServers

numberof servers for concurrent iterator parallelism(fromthe iterator servers specification in StratInd-
Control).

$ DakotaStringstrategyIteratorScheduling

typeof scheduling(selfor static)usedin concurrent iterator parallelism(fromtheiterator self scheduling
anditerator static schedulingspecifications in StratIndContr ol).

$ DakotaStringstrategyMethodPointer

methodidentifier for the strategy (from the opt methodpointer specifications in StratSBO, StratOUU,
StratBandB, andStratParetoSetandmethodpointerspecificationsin StratSingleandStratMultiS tart ).

$ int strategyBandBNumSamplesRoot

numberof samplesat therootfor thebranch andboundstrategy(fromthenumsamplesat rootspecification
in StratBandB).

$ int strategyBandBNumSamplesNode

numberof samplesat each nodefor thebranch andbound strategy (fromthenum samplesat nodespecifi-
cationin StratBandB).

$ DakotaStringList strategyMultilevelMethodList

list of methodsfor themultilevel hybrid optimizationstrategy (fromthemethodlist specificationin Strat-
ML ).

$ DakotaStringstrategyMultilevelType

the typeof multilevel hybrid optimizationstrategy: uncoupled,uncoupled adaptive, or coupled(from the
uncoupled,adaptive, andcoupled specificationsin StratML ).

$ RealstrategyMultilevelProgThresh

progress thresholdfor uncoupledadaptivemultilevel hybrids(fromtheprogress thresholdspecification in
StratML ).

$ DakotaStringstrategyMultilevelGlobalMethodPointer

globalmethodpointerfor coupledmultilevelhybrids(fromtheglobal methodpointerspecificationin Strat-
ML ).

$ DakotaStringstrategyMultilevelLocalMethodPointer

local methodpointer for coupledmultilevel hybrids (fromthelocal methodpointerspecification in Strat-
ML ).

$ RealstrategyMultilevelLSProb

local search probability for coupledmultilevel hybrids(from the local search probability specification in
StratML ).
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$ int strategySBOMaxIterations

maximumnumberof iterationsin thesurrogate-basedoptimizationstrategy (fromthemax iterationsspeci-
ficationin StratSBO).

$ RealstrategySBOTRInitSize

initial trust region sizein the surrogate-basedoptimizationstrategy (from the initial sizespecification in
StratSBO).

$ RealstrategySBOTRContract

trust region contraction factor in the surrogate-basedoptimizationstrategy (from the contraction factor
specificationin StratSBO).

$ RealstrategySBOTRExpand

trust region expansionfactor in thesurrogate-basedoptimizationstrategy (fromtheexpansionfactor spec-
ification in StratSBO).

$ int strategyConcurrentNumJobs

numberof iterator jobsto performin theconcurrentstrategy (fromthenum startsandnum optimaspecifi-
cationsin StratMultiS tart andStratParetoSet).

$ DakotaRealVectorstrategyConcurrentParameterSets

numberof parametersetsto evaluate in the concurrent strategy (from the starting points and multi -
objectiveweight setsspecificationsin StratMult iStart andStratParetoSet).

$ DakotaList" DataMethod # methodList

list of methodspecifications,onefor each call to methodkwhandler by theparser.

$ DakotaList" DataVariables # variablesList

list of variablesspecifications,onefor each call to variables kwhandler by theparser.

$ DakotaList" DataInterface # interfaceList

list of interfacespecifications,onefor each call to interfacekwhandler by theparser.

$ DakotaList" DataResponses# responsesList

list of responsesspecifications,onefor each call to responseskwhandler by theparser.

$ int methodIndex

index into methodList(identifiestheactivemethodspecification).

$ int variablesIndex

index into variablesList(identifiestheactivevariablesspecification).

$ int interfaceIndex

index into interfaceList(identifiestheactiveinterfacespecification).

$ int responsesIndex

index into responsesList(identifiestheactiveresponsesspecification).

$ int strategyIndex

usedonly in check input (there is no strategy specification list) to verify that there is only one strategy
specification.
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6.70.1 DetailedDescription

Thedatabasecontaining informationparsedfrom theDAKOTA input file.

TheProblemDescDBclassis a databasefor DAKOTA input file datathat is populatedby the Input Deck
Reader(IDR) parser. Whenthe parserreadsa complete keyword (delimitedby a newline), it calls the
corresponding kwhandler function from this class,which (for method, variables,interface,or responses
specifications)populatesadataclassobject(DataMethod, DataVariables, DataInterface, orDataResponses)
andappends the object to a linked list (methodList, variablesList, interfaceList,or responsesList). The
strategy kwhandler is theexception to this,sincetherestrictionof only allowing onestrategy specification
meansthere’snoneedfor aDataStrategy classor astrategyList (instead,strategy attributesaremembersof
ProblemDescDB).For informationonmodifying theinputparsingprocedures,referto Dakota/docs/spec-
change instructions.txt

6.70.2 Member Function Documentation

6.70.2.1 void ProblemDescDB::set db model type (const DakotaString & model type)

setthemodeltype.

Usedto avoid recursionin DakotaModel::getmodel() by a submodel whenget string(”method.model -
type”) is not resetby a subiterator. Note: if moreneedsof this typearise,couldaddset " type# member
functionsto paralleltheexistingget " type# member functions.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ ProblemDescDB.H$ ProblemDescDB.C
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6.71 RespSurfClassReference

Derivedapproximationclassfor quadraticpolynomial regression.

#include " RespSurf.H #
Inheritancediagramfor RespSurf::

RespSurf

DakotaApproximation

Public Methods

$ RespSurf(constProblemDescDB&problem db)

constructor.

$ % RespSurf()

destructor.

ProtectedMethods

$ void find coefficients ()

Leastsquaresfit to datausinga singularvaluedecomposition.

$ int required samples(int num vars)

returntheminimumnumberof samplesrequiredto build thederivedclassapproximationtypein numvars
dimensions.

$ Realget value(constDakotaRealVector &x)

retrievetheapproximate functionvaluefor a givenparametervector.

$ constDakotaRealVector& get gradient (constDakotaRealVector &x)

retrievetheapproximate functiongradientfor a givenparametervector.

PrivateAttrib utes

$ int numRowsA

Numberof rowsin matrixA.

$ int numColsA

Numberof columnsin matrix A.
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$ int numRHS

Numberof right handsidevectors for leastsquaressolution.

$ int leadDimA

Theleadingdimensionof matrix A.

$ int leadDimB

Theleadingdimensionof matrix B (always=1here sincenumRHSalways=1).

$ Realrcond

Flag to usemachineprecisionto ranksingularvaluesof A.

$ int rank

Theeffectiverankof matrix A.

$ int lwork

Thelengthof thework vector.

$ int info

Outputflag fromDGELSSsubroutine.

$ Real , matrixTerms

Matrix of quadratic polynomialtermsunrolled into a vector.

$ Real , responseValues

Vectorof responsevaluesthatcorrespondto thesamplesin matrix A.

$ Real , quadCoeffs

Vectorof quadratic polynomialcoefficients.

$ Real , matrixS

Temporary storage for interfaceto Fortran77LAPACK subroutines.

$ Real , matrixW

Temporary storage for interfaceto Fortran77LAPACK subroutines.

6.71.1 DetailedDescription

Derivedapproximationclassfor quadraticpolynomial regression.

The RespSurfclassassumesa quadratic polynomial fit to datawhich has(n+1), (n+2)/2 coefficients for
n variables. A leastsquaresestimationof the quadratic polynomial coefficients is performedusingLA-
PACK’S linearleastsquares subroutine DGELSSwhichusesasingularvaluedecompositionmethod.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ RespSurf.H$ RespSurf.C
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6.72 SGOPTApplication ClassReference

Mapstheevaluationfunctionsusedby SGOPTalgorithmsto theDAKOTA evaluation functions.

#include " SGOPTApplication.H #

Public Methods

$ SGOPTApplication (DakotaModel &model, DakotaResponse( , multiobj mod ptr)(const
DakotaResponse&), int type)

constructor.

$ % SGOPTApplication()

destructor.

$ int DoEval (OptPoint &pt, OptResponse , response,int synchflag)

launch a functionevaluationeithersynchronouslyor asynchronously.

$ int synchronize()

blocking retrieval of all pendingjobs.

$ int next eval (int &id)

nonblocking queryandretrieval of a job if completed.

$ void dakota asynchflag (const short&asynchflag)

setdakotaModelAsynchFlag.

PrivateMethods

$ void copy (constDakotaResponse&, OptResponse&)

copydatafroma DakotaResponseobjectto an SGOPTOptResponseobject.

PrivateAttrib utes

$ DakotaModel & userDefinedModel

referenceto theSGOPTOptimizer’s modelpassedin theconstructor.

$ DakotaIntArray activeSetVector

copy/conversionof theSGOPTrequestvector.

$ shortdakotaModelAsynchFlag

a flag for asynchronousDAKOTA evaluations.

$ DakotaList" DakotaResponse # dakotaResponseList
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list of DAKOTA responsesreturnedby synchronize nowait().

$ DakotaIntList dakotaCompletionList

list of DAKOTA completionsreturnedby synchronize nowait completions().

$ size t numObjFns

numberof objectivefunctions.

$ size t numNonlinCons

numberof nonlinearconstraints.

$ DakotaResponse( , multiobjModifyPtr )(constDakotaResponse&)

functionpointer to DakotaOptimizer::multiobjectivemodify() for reducing multipleobjectivefunctionsto
a singlefunction.

6.72.1 DetailedDescription

Mapstheevaluationfunctionsusedby SGOPTalgorithmsto theDAKOTA evaluation functions.

SGOPTApplicationis aDAKOTA classthatis derivedfrom SGOPT’s AppInterfacehierarchy. It redefines
avarietyof virtual SGOPTfunctionsto usethecorresponding DAKOTA functions.This is amoreflexible
algorithm library interfacing approachthancanbeobtainedwith thefunctionpointerapproachesusedby
NPSOLOptimizerandSNLLOptimizer.

6.72.2 Member Function Documentation

6.72.2.1 int SGOPTApplication::DoEval (OptPoint & pt, OptResponse, prob response, int
synch flag)

launcha functionevaluation eithersynchronouslyor asynchronously.

Converts SGOPTvariables and requestvector to DAKOTA variables and active set vector, performs
a DAKOTA function evaluation with synchronization governed by synchflag, and then copies the
DakotaResponsedatato the SGOPTresponse (synchronous) or bookkeepsthe SGOPTresponseobject
(asynchronous).

6.72.2.2 int SGOPTApplication::synchronize()

blocking retrieval of all pending jobs.

Blocking synchronize of asynchronousDAKOTA jobs followed by conversionof the DakotaResponse
objectsto SGOPTresponseobjects.

6.72.2.3 int SGOPTApplication::next eval (int & id)

nonblockingquery andretrieval of a job if completed.

Nonblocking job retrieval. Findsacompletion (if available),populatestheSGOPTresponse,andsetsid to
thecompletedjob’s id. Elsesetid = -1.
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6.72.2.4 void SGOPTApplication::dakota asynchflag (constshort & asynch flag) [inline]

setdakotaModelAsynchFlag.

This function is neededto publishthe iterator’s asynchFlagat run time (asynchFlagnot availableat con-
struction).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SGOPTApplication.H$ SGOPTApplication.C
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6.73 SGOPTOptimizer ClassReference

Wrapperclassfor theSGOPToptimizationlibrary.

#include " SGOPTOptimizer.H #
Inheritancediagramfor SGOPTOptimizer::

SGOPTOptimizer

DakotaOptimizer

DakotaIterator

Public Methods

$ SGOPTOptimizer (DakotaModel&model)

constructor.

$ % SGOPTOptimizer ()

destructor.

$ void find optimum ()

Performstheiterationsto determinetheoptimalsolution.

PrivateMethods

$ void setmethod options()

setsoptionsfor themethodsbasedon userspecifications.

PrivateAttrib utes

$ DakotaStringexploratoryMoves

userinput for desiredpatternsearch algorithmvariant.

$ shortdiscreteAppFlag

convenienceflag for integer vs. real applications.

$ PM LCG , linConGenerator

Pointer to randomnumbergenerator.

$ BaseOptimizer, baseOptimizer
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Pointer to SGOPTbaseoptimizerobject.

$ AppInterface , sgoptApplication

pointerto theSGOPTApplicationobject.

$ RealOptProblem, realProblem

pointerto RealOptProblemobject.

$ IntOptProblem , intProblem

pointerto IntOptProblemobject.

$ PGAreal , pGARealOptimizer

pointerto PGAreal object.

$ PGAint , pGAIntOptimizer

pointerto PGAintobject.

$ EPSA , ePSAOptimizer

pointerto EPSAobject.

$ PatternSearch, patternSearchOptimizer

pointerto PatternSearch object.

$ APPSOpt, aPPSOptimizer

pointerto APPSOptobject.

$ SWOpt , sWOptimizer

pointerto SWOpt object.

$ sMCreal , sMCrealOptimizer

pointerto sMCreal object.

6.73.1 DetailedDescription

Wrapperclassfor theSGOPToptimizationlibrary.

The SGOPTOptimizer classprovides a wrapper for SGOPT, a Sandia-developedC++ optimizationli-
braryof geneticalgorithms, patternsearchmethods, andothernongradient-basedtechniques. It usesan
SGOPTApplicationobjectto perform thefunctionevaluations.

Theuserinput mappings areasfollows: max iterations, max function evaluations, con-
vergence tolerance, solution accuracy and max cpu time are mappedinto SGOPT’s
max iters, max neval, ftol, accuracy, andmax time dataattributes. An output settingof
verbose is passedto SGOPT’s setoutput() function anda settingof debug activatesoutput of method
initialization andsetstheSGOPTdebug attributeto 10000. SGOPTmethods assumeasynchronous op-
erationswhenever thealgorithm hasindependentevaluationswhichcanbeperformedsimultaneously (im-
plicit parallelism). Therefore, parallel configurationis not mapped into the method, ratherit is usedin
SGOPTApplicationto control whetheror notanasynchronous evaluationrequestfrom themethod is hon-
oredby themodel (exception: patternsearchexploratorymoves is setto best all for parallelfunction
evaluations).Referto [Hart,W.E.,1997] for additional informationonSGOPTobjectsandcontrols.
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6.73.2 Constructor & Destructor Documentation

6.73.2.1 SGOPTOptimizer::SGOPTOptimizer (DakotaModel & model)

constructor.

Theconstructorallocatestheobjects andpopulatestheclassmemberpointerattributes.

6.73.2.2 SGOPTOptimizer:: % SGOPTOptimizer ()

destructor.

Thedestructor deallocatestheclassmemberpointerattributes.

6.73.3 Member Function Documentation

6.73.3.1 void SGOPTOptimizer::find optimum () [virtual]

Performstheiterationsto determinetheoptimalsolution.

find optimum redefinestheDakotaOptimizer virtual function to performtheoptimizationusingSGOPT. It
first setsup theproblemdata,thenexecutesminimize() on theSGOPTalgorithm, andfinally catalogues
theresults.

Reimplementedfrom DakotaOptimizer.

6.73.3.2 void SGOPTOptimizer::set method options () [private]

setsoptions for themethods basedonuserspecifications.

setmethodoptions propagatesDAKOTA userinput to theappropriateSGOPTobjects.

6.73.4 Member Data Documentation

6.73.4.1 AppInterface , SGOPTOptimizer::sgoptApplication [private]

pointerto theSGOPTApplication object.

SGOPTApplication is a DAKOTA classderived from the SGOPTAppInterfaceclass. It redefines the
virtual SGOPTevaluation functionsto useDAKOTA evaluationfunctions.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SGOPTOptimizer.H$ SGOPTOptimizer.C
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6.74 SingleMethodStrategy ClassReference

Simplefall-throughstrategy for running asingleiteratoronasinglemodel.

#include " SingleMethodStrategy.H #
Inheritancediagramfor SingleMethodStrategy::

SingleMethodStrategy

DakotaStrategy

Public Methods

$ SingleMethodStrategy (ProblemDescDB&problem db)

constructor.

$ % SingleMethodStrategy ()

destructor.

$ void run strategy ()

Performthestrategy by executingselectedIterator on userDefinedModel.

PrivateAttrib utes

$ DakotaModel userDefinedModel

themodelto beiterated.

$ DakotaIterator selectedIterator

theiterator.

6.74.1 DetailedDescription

Simplefall-throughstrategy for running asingleiteratoronasinglemodel.

This strategy executesa single iterator on a single model. Sinceit doesnot provide coordination for
multiple iteratorsandmodels, it canconsideredto bea ”f all-through” strategy in that it allows control to
fall throughimmediately to theiterator.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SingleMethodStrategy.H$ SingleMethodStrategy.C
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6.75 SingleModelClassReference

Derivedmodel classwhichutilizesasingleinterfaceto mapvariablesinto responses.

#include " SingleModel.H #
Inheritancediagramfor SingleModel::

SingleModel

DakotaModel

Public Methods

$ SingleModel (ProblemDescDB&problem db)

constructor.

$ % SingleModel ()

destructor.

$ void derived compute response(const DakotaIntArray &asv)

portion of computeresponse() specific to SingleModel (invokes a synchronous map() on userDefined-
Interface).

$ void derived asynchcompute response(constDakotaIntArray&asv)

portion of asynch computeresponse() specificto SingleModel (invokes an asynchronousmap()on user-
DefinedInterface).

$ constDakotaArray " DakotaResponse # & derived synchronize ()

portion of synchronize() specificto SingleModel (invokessynch() on userDefinedInterface).

$ constDakotaList" DakotaResponse # & derived synchronizenowait ()

portion of synchronizenowait() specificto SingleModel (invokessynch nowait()on userDefinedInterface).

$ DakotaStringlocal eval synchronization()

returnuserDefinedInterfacesynchronizationsetting.

$ constDakotaIntList & synchronizenowait completions()

returncompletionid’s matching responselist fromsynchronizenowait (requestforwardedto userDefined-
Interface).

$ shortderived masteroverload () const

flag which prevents overloading the masterwith a multiprocessorevaluation(requestforwarded to user-
DefinedInterface).
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$ void derived init communicators (const DakotaIntArray &messagelengths, const int &max -
iteratorconcurrency)

portion of init communicators() specificto SingleModel (requestforwardedto userDefinedInterface).

$ void free communicators()

deallocatecommunicator partitionsfor theSingleModel(requestforwardedto userDefinedInterface).

$ void serve ()

Servicejob requestsreceivedfrom the master. Completeswhena terminationmessage is receivedfrom
stopservers() (requestforwardedto userDefinedInterface).

$ void stopservers()

executedbythemasterto terminateall slaveserveroperationsona particular modelwheniterationon that
modelis complete(request forwardedto userDefinedInterface).

$ int total eval counter() const

returnthetotal evaluationcount for theSingleModel (request forwardedto userDefinedInterface).

$ int new eval counter () const

returnthenew evaluationcountfor theSingleModel (requestforwarded to userDefinedInterface).

PrivateAttrib utes

$ DakotaInterfaceuserDefinedInterface

theinterfaceusedfor mappingvariablesto responses.

6.75.1 DetailedDescription

Derivedmodel classwhichutilizesasingleinterfaceto mapvariablesinto responses.

The SingleModel classis the simplestof the derived model classes.It providesthe capabilities the old
DakotaModelclass,prior to thedevelopment of layered andnestedmodel extensions. Thederivedresponse
computationandsynchronizationfunctionsutilize asingleinterfaceto perform thefunctionevaluations.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SingleModel.H$ SingleModel.C
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6.76 SNLLOptimizer ClassReference

Wrapperclassfor theOPT++optimizationlibrary.

#include " SNLLOptimizer.H #
Inheritancediagramfor SNLLOptimizer::

SNLLOptimizer

DakotaOptimizer

DakotaIterator

Public Methods

$ SNLLOptimizer(DakotaModel &model)

constructor.

$ % SNLLOptimizer()

destructor.

$ void find optimum ()

Performstheiterationsto determinetheoptimalsolution.

Static PrivateMethods

$ void init fn (int n, ColumnVector&x)

An initialization mechanismprovidedby OPT++ (not currently used).

$ void nlf0 evaluator (int n, constColumnVector&x, Real&f, int &result mode)

objectivefunctionevaluatorfunctionfor OPT++ methodswhich require only functionvalues.

$ void fdnlf1 evaluator (int n, constColumnVector&x, Real&f, int &result mode)

objectivefunction evaluator function which providesfunction valuesto OPT++ methodsfor computing
numericalgradientsby finite differences.

$ void nlf1 evaluator (int mode,int n, constColumnVector&x, Real&f, ColumnVector &g, int &re-
sult mode)

objectivefunctionevaluatorfunctionwhich providesfunctionvaluesandgradientsto OPT++ methods.

$ void nlf2 evaluator (int mode, int n, const ColumnVector &x, Real &f, ColumnVector &g,
SymmetricMatrix &h, int &result mode)
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objectivefunctionevaluator functionwhich providesfunctionvalues,gradients,and Hessiansto OPT++
methods.

$ void nlf2 evaluator gn (int mode, int n, constColumnVector &x, Real&fx, ColumnVector&grad,
SymmetricMatrix &hess,int &result mode)

objectivefunctionevaluator functionwhich obtainsvaluesand gradients for leastsquare termsand com-
putesobjectivefunctionvalue, gradient,andHessianusingtheGauss-Newtonapproximation.

$ void constraint0 evaluator (int n, const ColumnVector&x, ColumnVector&f, int &result mode)

constraint evaluatorfunctionfor OPT++ methodswhich require only constraint values.

$ void constraint1evaluator(int mode,int n, constColumnVector &x, ColumnVector&f, Matrix &g,
int &result mode)

constraint evaluatorfunctionwhich providesconstraint valuesandgradientsto OPT++ methods.

$ void constraint2evaluator(int mode,int n, constColumnVector &x, ColumnVector&f, Matrix &g,
OptppArray " SymmetricMatrix # &h, int &result mode)

constraint evaluator functionwhich providesconstraint values,gradients, and Hessiansto OPT++ meth-
ods.

PrivateAttrib utes

$ DakotaStringsearchMethod

value basedline search, gradient basedline search, trust region, or tr pds.

$ SearchStrategy s

enum:LineSearch, TrustRegion,or TrustPDS.

$ MeritFcnmfcn

enum:NormFmu,ArgaezTapia, or VanShanno.

$ shortvendorNumericalGradFlag

flagsnumericalgradientsvia theinternal OPT++ finite differencingroutine.

$ NLP0 , nlfObjective

objectiveNLF baseclasspointer.

$ NLP0 , nlfConstraint

constraint NLF baseclasspointer.

$ NLP , nlpConstraint

constraint NLPpointer.

$ NLF0 , nlf0

pointerto objectiveNLF for nongradientoptimizers.

$ NLF1 , nlf1

pointerto objectiveNLF for (analytic)gradientoptimizers.

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
&

1997-2001



314 DAK OTA ClassDocumentation

$ NLF1 , nlf1Con

pointerto constraint NLF for (analytic)gradientoptimizers.

$ FDNLF1 , fdnlf1

pointerto objectiveNLF for (finite diff) gradient optimizers.

$ FDNLF1 , fdnlf1Con

pointerto constraint NLF for (finite diff) gradient optimizers.

$ NLF2 , nlf2

pointerto objectiveNLF for full Newtonoptimizers.

$ NLF2 , nlf2Con

pointerto constraint NLF for full Newtonoptimizers.

$ NLF1 , bcnlf1

pointerto objectiveNLF for bound constrained(analytic)gradient optimizers.

$ FDNLF1 , bcfdnlf1

pointerto objectiveNLF for bound constrained(finite diff) gradientoptimizers.

$ NLF2 , bcnlf2

pointerto objectiveNLF for bound constrainedfull Newtonoptimizers.

$ OptimizeClass, theOptimizer

optimizerbaseclasspointer.

$ OptPDS, optpds

PDSoptimizerpointer.

$ OptCG , optcg

CGoptimizerpointer.

$ OptNewton , optnewton

Newtonoptimizerpointer.

$ OptQNewton , optqnewton

Quasi-Newtonoptimizerpointer.

$ OptFDNewton , optfdnewton

Finite DifferenceNewtonoptimizerpointer.

$ OptBCNewton , optbcnewton

BoundconstrainedNewtonoptimizerpointer.

$ OptBCQNewton , optbcqnewton

BoundconstrQuasi-Newtonoptimizerpointer.

$ OptBaNewton , optbanewton

Barrier Newtonoptimizerpointer.
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$ OptBaQNewton , optbaqnewton

Barrier Quasi-Newtonoptimizerpointer.

$ OptBCEllipsoid , optbcellipsoid

Boundconstrainedellipsoidpointer.

$ OptNIPS , optnips

NIPSoptimizerpointer.

$ OptQNIPS, optqnips

Quasi-NewtonNIPSoptimizerpointer.

$ OptFDNIPS, optfdnips

Finite DifferenceNIPSoptimizerpointer.

Static PrivateAttrib utes

$ int staticSpeculativeFlag

flagsspeculativegradientlogic (for parallel load-balancing).

$ int staticModeOverrideFlag

flagsOPT++ modeoverride (for combiningvalue, gradient,andHessianrequests).

$ DakotaRealVectorstaticConstraintValues

vectorof nonlinear constraints.

$ int staticNumNonlinearEqConstraints

numberof nonlinearequalityconstraints.

$ int staticNumNonlinearIneqConstraints

numberof nonlinearinequalityconstraints.

6.76.1 DetailedDescription

Wrapperclassfor theOPT++optimizationlibrary.

The SNLLOptimizerclassprovidesa wrapper for OPT++,a C++ optimization library of nonlinearpro-
gramming and patternsearchtechniquesfrom the Computational Sciencesand Mathematics Research
(CSMR)departmentat Sandia’s LivermoreCA site. It usesa function pointer approachfor which passed
functions must be either global functions or static member functions. Any attribute usedwithin static
member functionsmustbeeitherlocal to thatfunctionor staticaswell. To isolatetheeffectof thesestatic
requirementsfrom the restof the iteratorhierarchy, staticcopiesaremadeof many non-staticattributes
inheritedfrom above.

The user input mappings are as follows: max iterations, max function evaluations,
convergence tolerance, max step, gradient tolerance, search method, initial -
radius, andsearch scheme size aresetusingOPT++’s setMaxIter(), setMaxFeval(), setFcnTol(),
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setMaxStep(), setGradTol(), setSearchStrategy(), setInitialEllipsoid(), andsetSSS()member functions,re-
spectively; output verbosityis usedto toggle OPT++’s debugmodeusingthesetDebug()member func-
tion. Internal to OPT++,thereare3 searchstrategies,while theDAKOTA search method specification
supports 4 (value based line search, gradient based line search, trust region, or
tr pds). The differencestemsfrom the ”is expensive” flag in OPT++. If the searchstrategy is Line-
Searchand”is expensive” is turnedon, thenthevalue based line search is used.Otherwise(the
”is expensive” default is off), the algorithm will usethegradient based line search. Refer to
[Meza,J.C.,1994] andto theOPT++sourcein theDakota/VendorOptimizers/opt++directory for informa-
tion onOPT++classmemberfunctions.

6.76.2 Member Function Documentation

6.76.2.1 void SNLLOptimizer::nlf0 evaluator (int n, constColumnVector & x, Real & f, int &
result mode) [static, private]

objective functionevaluator function for OPT++methods which require only function values.

ForusewhenDAKOTA computesf andnogradientsareavailable.Thereis currentlynodifferencebetween
this function& fdnlf1 evaluator.

6.76.2.2 void SNLLOptimizer::fdnlf1 evaluator (int n, constColumnVector & x, Real & f, int &
result mode) [static, private]

objective function evaluator function which providesfunction values to OPT++methodsfor computing
numerical gradientsby finite differences.

For usewhenDAKOTA computesf andopt++’s internalfinite difference capability computesdf/dX. In
effect,fdnlf1 is like annlf0.

6.76.2.3 void SNLLOptimizer::nlf1 evaluator (int mode, int n, constColumnVector & x, Real& f,
ColumnVector & g, int & result mode) [static, private]

objective functionevaluator functionwhichprovidesfunctionvaluesandgradients to OPT++methods.

For usewhenDAKOTA computesf anddf/dX (regardlessof gradientType). Vendor numerical gradient
caseis handledwithin fdnlf1 evaluator.

6.76.2.4 void SNLLOptimizer::nlf2 evaluator (int mode, int n, constColumnVector & x, Real& f,
ColumnVector & g, SymmetricMatrix & h, int & result mode) [static, private]

objective function evaluator function which providesfunction values,gradients, andHessiansto OPT++
methods.

For usewhenDAKOTA receives f, df/dX, & d / 2f/dx/ 2 from the ApplicationInterface(analytic only).
Finite differencingdoesnot make sensefor a full Newton approach,sincelack of analyticgradients &
Hessianshoulddictatethe useof quasi-newton or fd-newton. Thus,thereis no fdnlf2 evaluator for use
with full Newton approaches,sinceit is preferableto usequasi-newton or fd-newton with nlf1. Gauss-
Newtondoes notfit this model;it usesnlf2 evaluator gn insteadof nlf2 evaluator.
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6.76.2.5 void SNLLOptimizer::nlf2 evaluator gn (int mode, int n, constColumnVector & x, Real
& fx, ColumnVector & grad, SymmetricMatrix & hess, int & result mode) [static,
private]

objective function evaluatorfunction which obtainsvaluesandgradientsfor leastsquaretermsandcom-
putesobjective functionvalue,gradient,andHessianusingtheGauss-Newtonapproximation.

This nlf2 evaluator function is usedfor theGauss-Newton method in orderto exploit thespecialstructure
of the nonlinear leastsquares problem. Here, fx = sum (T i - Tbar i) / 2 and DakotaResponseis made
up of residualfunctionsandtheir gradientswith numFunctions = numLeastSquaresTerms. Theobjective
function andits gradient vectorandHessianmatrix arecomputeddirectly from theresidual functionsand
theirderivatives(whicharereturnedfrom the DakotaResponseobject).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SNLLOptimizer.H$ SNLLOptimizer.C

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
&

1997-2001



318 DAK OTA ClassDocumentation

6.77 SortCompareClassTemplateReference

#include " DakotaList.H #

Public Methods

$ SortCompare (int( , func)(constT &, constT &))

Constructorthat definesthepointerto function.

$ bool operator()(constT &p1, constT &p2) const

Theoperator() mustbedefined.Calls thedefinedsortFunction.

PrivateAttrib utes

$ int( , sortFunction )(constT &, constT &)

Pointer to testfunction.

6.77.1 DetailedDescription

template" classT # classSortCompare" T #

Internal Functorusedin the sort algorithm to sort usinga specifiedcomparemethod. The classholdsa
pointerto thesortfunction.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

$ DakotaList.H
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6.78 SurrBasedOptStrategyClassReference

Strategy for provably-convergent surrogate-basedoptimization.

#include " SurrBasedOptStrategy.H #
Inheritancediagramfor SurrBasedOptStrategy::

SurrBasedOptStrategy

DakotaStrategy

Public Methods

$ SurrBasedOptStrategy (ProblemDescDB&problem db)

constructor.

$ % SurrBasedOptStrategy ()

destructor.

$ void run strategy ()

Performsthesurrogate-basedoptimizationstrategy by optimizinglocal, global, or hierarchical surrogates
over a seriesof trust regions.

PrivateMethods

$ Realcompute penalty function (constDakotaRealVector &fn vals)

computea penaltyfunctionfroma setof functionvalues.

$ int hardconvergencecheck(constDakotaResponse&responsecentertruth)

check for hard convergence(satisfactionof gradientFCD condition).

$ int soft convergence check(const DakotaRealVector &c varscenter, constDakotaRealVector &c -
varsstar, constDakotaResponse&responsecentertruth,constDakotaResponse&responsecenter-
approx, const DakotaResponse &responsestar truth, const DakotaResponse &responsestar -
approx)

check for softconvergence(diminishingreturns).

PrivateAttrib utes

$ DakotaModel approximateModel

thesurrogatemodel(a LayeredModelobject).
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$ DakotaIterator selectedIterator

theoptimizerusedon approximateModel.

$ RealtrustRegionSize

sizeof thecurrent trust region (dimensional+/- offsetaroundcenterfor each variabledefinesa hypercube).

$ RealminTrustRegionSize

a softconvergencecontrol: stopSBOwhenthetrust region sizeis reducedbelowtheminTrustRegionSize.

$ RealconvergenceTol

theoptimizerconvergencetolerance;usedin several SBOhard andsoftconvergencechecks.

$ RealconstraintTol

a tolerancespecifyingthedistancefroma constraint boundary that is allowedbefore anactiveconstraint is
considered to bea violatedconstraint (onlyviolatedconstraintsareusedin penalty functioncomputations).

$ RealpenaltyParameter

the penalizationfactor for violatedconstraints usedin penaltyfunctioncalculations; increasesexponen-
tially with iteration count.

$ RealgammaContract

trust region contractionfactor.

$ RealgammaExpand

trust region expansionfactor.

$ RealgammaNoChange

factor for maintainingthecurrenttrust region size(normally1.0).

$ RealfcdGradientTerm

gradient-relatedtermfromthefractionof Cauchy decrease(FCD) calculation.

$ int iterMax

maximumnumberof SBOiterations.

$ int convergenceFlag

codeindicatingsatisfactionof hard or softconvergenceconditions.

$ int numFns

numberof responsefunctions.

$ int numVars

numberof activecontinuousvariables.

$ int softConvCount

numberof consecutivecandidatepoint rejections.If thecountreachessoftConvLimit, stopSBO.

$ int softConvLimit

thelimit on consecutivecandidatepoint rejections.If exceededby softConvCount, stopSBO.
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$ shortgradientFlag

flagstheuseof gradientsthroughout theSBOprocess.

$ shortcorrectionFlag

flagstheuseof surrogatecorrection techniquesat thecenterof each trust region.

$ shortglobalApproxFlag

flagstheuseof a global datafit surrogate (rsm,ann,mars,kriging).

$ shortlocalApproxFlag

flagstheuseof a local datafit surrogate(Taylor series).

$ shorthierarchApproxFlag

flagstheuseof a hierarchical surrogate.

$ shortnewCenterFlag

flagstheacceptanceof a candidatepoint andtheexistenceof a new trust region center.

$ shortdaceCenterPtFlag

flags the availability of the centerpoint in the DACE evaluations for global approximations(CCD, Box-
Behnken).

$ size t numObjFns

numberof objectivefunctions.

$ size t numNonlinIneqConstr

numberof nonlinearinequalityconstraints.

$ size t numNonlinEqConstr

numberof nonlinearequalityconstraints.

$ DakotaRealVectormultiObjWts

vectorof multiobjectiveweights.

$ DakotaRealVectornonlinIneqLowerBnds

vectorof nonlinear inequality constraint lower bounds.

$ DakotaRealVectornonlinIneqUpperBnds

vectorof nonlinear inequality constraint upperbounds.

$ DakotaRealVectornonlinEqTargets

vectorof nonlinear equality constraint targets.

6.78.1 DetailedDescription

Strategy for provably-convergent surrogate-basedoptimization.

This strategy usesa LayeredModel to perform optimizationbasedon local, global, or hierarchical surro-
gates.It achievesprovableconvergencethrough theuseof a sequenceof trustregionsandtheapplication
of surrogatecorrectionsat thetrustregion centers.
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6.78.2 Member Function Documentation

6.78.2.1 void SurrBasedOptStrategy::run strategy () [virtual]

Performsthesurrogate-basedoptimization strategy by optimizing local, global,or hierarchical surrogates
over aseriesof trustregions.

Trust region-basedstrategy to perform surrogate-basedoptimization in subregions (trust regions) of the
parameter space. The optimizer operateson approximationsin lieu of the more expensive simulation-
basedresponsefunctions.Thesizeof thetrustregion is variedaccording to thegoodnessof theagreement
betweentheapproximationsandthetrueresponsefunctions.

Reimplementedfrom DakotaStrategy.

6.78.2.2 Real SurrBasedOptStrategy::compute penalty function (constDakotaRealVector &
fn vals) [private]

computeapenaltyfunctionfrom a setof functionvalues.

Thepenaltyfunction computationappliesa penalty multiplier to any constraintviolationsandaddsthis to
theobjective function. This implementationsupports multipleobjectives,equalityconstraints,and2-sided
inequalities.A negativeconstraintTol canbeusedto providea push-backinto thefeasibleregion.

6.78.2.3 int SurrBasedOptStrategy::hard convergencecheck(const DakotaResponse&
responsecenter truth) [private]

checkfor hardconvergence(satisfactionof gradient FCD condition).

The hardconvergencecheckcomputesa fraction of Cauchydecrease(FCD) condition usinggradients.
It is basedon equations from Alexandrov (Structural Opt 1998). Basically, if thegradient of thepenalty
function at the trust region centeris nearzero,stoptheSBO iterations.Somecomputed termsfrom this
function arereusedin soft convergencecheck().

6.78.2.4 int SurrBasedOptStrategy::soft convergencecheck (constDakotaRealVector
& c vars center, constDakotaRealVector & c vars star, const DakotaResponse
& responsecenter truth, constDakotaResponse& responsecenterapprox, const
DakotaResponse& responsestar truth, constDakotaResponse& responsestar approx)
[private]

checkfor soft convergence(diminishing returns).

Compute soft convergence metrics(quasi-FCD,trust region ratio, number of consecutive failures, min
trust region size, etc.) and usethem to assesswhetherthe convergencerate hasdecreasedto a point
wheretheprocessshouldbeterminated(diminishing returns). Somegradient-relatedtermsarecomputed
in hardconvergencecheck().

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SurrBasedOptStrategy.H$ SurrBasedOptStrategy.C
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6.79 SurrLay eredModel ClassReference

Derivedmodel classwithin thelayeredmodel branch for managing datafit surrogates(global andlocal).

#include " SurrLayeredModel.H #
Inheritancediagramfor SurrLayeredModel::

SurrLayeredModel

LayeredModel

DakotaModel

Public Methods

$ SurrLayeredModel (ProblemDescDB&problem db)

constructor.

$ % SurrLayeredModel ()

destructor.

ProtectedMethods

$ void derived compute response(constDakotaIntArray&asv)

portion of computeresponse() specificto SurrLayeredModel.

$ void derived asynchcompute response(const DakotaIntArray &asv)

portion of asynch computeresponse() specificto SurrLayeredModel.

$ constDakotaArray" DakotaResponse # & derived synchronize()

portion of synchronize() specificto SurrLayeredModel.

$ constDakotaList" DakotaResponse # & derived synchronize nowait ()

portion of synchronizenowait() specificto SurrLayeredModel.

$ shortderived masteroverload () const

flag which preventsoverloading themasterwith a multiprocessorevaluation.

$ DakotaModel & subordinatemodel()

returnsactualModel to SurrBasedOptStrategy.

$ DakotaIterator & subordinateiterator()
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returndaceIterator to SurrBasedOptStrategy.

$ int maximum concurrency () const

return the maximumconcurrency available for actualModel computations during global approximation
builds.

$ void build approximation ()

Buildsthelocal/multipoint/globalapproximationusingdaceIterator/actualModel.

$ constDakotaIntList & synchronizenowait completions()

return completionid’s matching response list from synchronize nowait (requestforwarded to approx-
Interface).

$ void updateapproximation(const DakotaRealVector &x star, constDakotaResponse&response -
star)

Addsa point to a global approximation(request forwardedto approxInterface).

$ int total eval counter() const

returnthetotal evaluationcount for theSurrLayeredModel(requestforwarded to approxInterface).

$ int new eval counter () const

returnthenew evaluationcountfor theSurrLayeredModel(requestforwardedto approxInterface).

$ void derived init communicators (const DakotaIntArray &messagelengths, const int &max -
iteratorconcurrency)

portion of init communicators() specificto SurrLayeredModel.

$ void free communicators()

deallocatecommunicator partitionsfor theSurrLayeredModel (requestforwardedto actualModel).

$ void serve ()

Servicejob requestsreceivedfrom the master. Completeswhena terminationmessage is receivedfrom
stopservers() (requestforwardedto actualModel).

$ void stopservers()

Executedby the masterto terminateall slaveserveroperations on a particular modelwheniteration on
that modelis complete(requestforwardedto actualModel).

PrivateAttrib utes

$ DakotaInterfaceapproxInterface

managesthebuilding andsubsequentevaluationof theapproximations(required for bothglobalandlocal).

$ DakotaString actualInterfacePointer

pointerto theactualinterfacefromthelocal approximationspecification(requiredfor local); usedto build
actualModel for local approximations.

$ DakotaStringdaceMethodPointer

pointer to thedacemethodfromtheglobal approximationspecification;usedin building daceIterator and
actualModel for global approximations (optional for global sincerestartdatamayalsobeused).
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$ DakotaModel actualModel

thetruth modelwhich providesevaluationsfor building thesurrogate(optionalfor globalsincerestartdata
mayalsobeused,requiredfor local).

$ DakotaIterator daceIterator

selectsparametersetsonwhich to evaluateactualModelin orderto generatethenecessary datafor building
global approximations(optional for global sincerestartdatamayalsobeused).

6.79.1 DetailedDescription

Derivedmodel classwithin thelayeredmodel branch for managing datafit surrogates(global andlocal).

TheSurrLayeredModelclassmanagesglobalor localapproximations(surrogatesthatinvolvedatafits) that
areusedin placeof anexpensivemodel.TheclasscontainsanapproxInterface(requiredfor bothglobaland
local) whichmanagestheapproximatefunction evaluations,anactualModel (optional for global,required
for local)whichprovidestruthevaluationsfor building thesurrogate,andadaceIterator(optional for global,
not usedfor local) which selectsparametersetson which to evaluateactualModel in orderto generatethe
necessarydatafor building global approximations.

6.79.2 Member Function Documentation

6.79.2.1 void SurrLay eredModel::derived compute response(constDakotaIntAr ray & asv)
[inline, protected, virtual]

portion of compute response() specificto SurrLayeredModel.

Build the approximation (if needed), evaluate the approximate responseusing approxInterface,and, if
correction is active,correct theresults.

Reimplementedfrom DakotaModel.

6.79.2.2 void SurrLay eredModel::derived asynchcompute response(constDakotaIntArray &
asv) [inline, protected, virtual]

portion of asynchcompute response() specificto SurrLayeredModel.

Build the approximation (if needed) and evaluate the approximate response usingapproxInterfacein a
quasi-asynchronousapproach(ApproximationInterface::map() performsthemapsynchronously andbook-
keepstheresultsfor returnin derived synchronize() below).

Reimplementedfrom DakotaModel.

6.79.2.3 constDakotaArray " DakotaResponse# & SurrLay eredModel::deri ved synchronize()
[inline, protected, virtual]

portion of synchronize() specificto SurrLayeredModel.

Retrievequasi-asynchronousevaluationsfrom approxInterfaceand,if correctionis active,applycorrection
to eachresponsein thearray.
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Reimplementedfrom DakotaModel.

6.79.2.4 const DakotaList " DakotaResponse# & SurrLay eredModel::derived synchronize -
nowait () [inline, protected, virtual]

portion of synchronizenowait() specificto SurrLayeredModel.

Retrievequasi-asynchronousevaluationsfrom approxInterfaceand,if correctionis active,applycorrection
to eachresponsein thelist.

Reimplementedfrom DakotaModel.

6.79.2.5 short SurrLay eredModel::deri ved master overload () const [inline, protected,
virtual]

flagwhichpreventsoverloading themasterwith a multiprocessorevaluation.

compute responsecallsneveroverloadthemastersincethereisnoparallelismin theuseof approxInterface.

Reimplementedfrom DakotaModel.

6.79.2.6 int SurrLay eredModel::maximum concurrency() const [protected, virtual]

return the maximum concurrency available for actualModel computationsduring global approximation
builds.

Returnthegreaterof thedacesamplesuser-specification or themin samplesapproximation requirement.
min samplesdoesnothave to account for reusesamples,sincethis will vary(assume0).

Reimplementedfrom DakotaModel.

6.79.2.7 void SurrLay eredModel::build approximation () [protected, virtual]

Builds thelocal/multipoint/global approximation usingdaceIterator/actualModel.

Build eitheraglobal approximationusingdaceIteratoror a localapproximationusingactualModel. Selec-
tion triggers on actualInterfacePointer(required specificationfor local approximation interfaces,not used
in globalspecification).

Reimplementedfrom DakotaModel.

6.79.2.8 void SurrLay eredModel::derived init communicators(constDakotaIntArray &
messagelengths, const int & max iterator concurrency) [inline, protected,
virtual]

portion of init communicators() specificto SurrLayeredModel.

asynchronous flagsneedto beinitialized for thesub-models.In addition,max iteratorconcurrency is the
outerlevel iteratorconcurrency, not theDACEconcurrency thatactualModel will see,andrecomputingthe
messagelengthson thesub-model is probablynot a badideaeither. Therefore, recomputeeverything on
actualModel usinginit communicators.

Reimplementedfrom DakotaModel.
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6.79.3 Member Data Documentation

6.79.3.1 DakotaString SurrLay eredModel::actualInterf acePointer [private]

pointerto theactualinterfacefrom thelocalapproximationspecification(required for local);usedto build
actualModel for localapproximations.

Specificationis usedonly for local approximations, sincethedacemethodpointerin theglobal approxi-
mationspecificationis responsiblefor identifying all actualModel components.

6.79.3.2 DakotaModel SurrLay eredModel::actualModel [private]

thetruthmodel whichprovidesevaluationsfor building thesurrogate(optional for globalsincerestartdata
mayalsobeused,requiredfor local).

Thereare no restrictions on actualModel in the global case,so arbitrarynestingsare possible. In the
local case,model typemustbesetto ”single” to avoid recursionon SurrLayeredModel,sincethereis no
additional method specification.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SurrLayeredModel.H$ SurrLayeredModel.C
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6.80 SurrogateDataPoint ClassReference

Simplecontainer classencapsulatingbasicparameterandresponsedatafor defining a”truth” datapoint.

#include " DakotaApproximation.H #

Public Methods

$ SurrogateDataPoint()

defaultconstructor.

$ SurrogateDataPoint(constDakotaRealVector &x, constReal&f, constDakotaRealVector&grad f)

standard constructor.

$ SurrogateDataPoint(const SurrogateDataPoint&sdp)

copyconstructor.

$ % SurrogateDataPoint ()

destructor.

$ int operator==(const SurrogateDataPoint&sdp)const

equalityoperator.

$ SurrogateDataPoint& operator=(constSurrogateDataPoint &sdp)

assignmentoperator.

Public Attrib utes

$ DakotaRealVectorcontinuousVars

continuousvariables.

$ RealresponseFn

truth responsefunctionvalue.

$ DakotaRealVectorresponseGrad

truth responsefunctiongradient.

6.80.1 DetailedDescription

Simplecontainer classencapsulatingbasicparameterandresponsedatafor defining a”truth” datapoint.

A list of these data points is contained in each DakotaApproximation instance
(DakotaApproximation::currentPoints) and provides the data to build the approximation. Data is
public to avoid maintaining set/getfunctions,but is still encapsulatedwithin DakotaApproximation since
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DakotaApproximation::currentPointsis protected(a similar model is usedwith with Dataclassobjects
containedin ProblemDescDBandwith ParallelismLevel objectscontainedin ParallelLibrary).

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

$ DakotaApproximation.H
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6.81 SysCallAnalysisCodeClassReference

Derivedclassin theAnalysisCodeclasshierarchy whichspawnssimulations usingsystemcalls.

#include " SysCallAnalysisCode.H #
Inheritancediagramfor SysCallAnalysisCode::

SysCallAnalysisCode

AnalysisCode

Public Methods

$ SysCallAnalysisCode(constProblemDescDB&problem db)

constructor.

$ % SysCallAnalysisCode()

destructor.

$ void spawn evaluation(const shortblock flag)

spawna completefunctionevaluation.

$ void spawn input filter (const shortblock flag)

spawntheinput filter portion of a functionevaluation.

$ void spawn analysis(const int &analysis id, constshortblock flag)

spawna singleanalysisaspart of a functionevaluation.

$ void spawn output filter (constshortblock flag)

spawntheoutputfilter portion of a functionevaluation.

$ constDakotaString& command usage() const

returncommandUsage.

PrivateAttrib utes

$ DakotaStringcommandUsage

optional commandusage string for supporting nonstandard commandsyntax(supported only by SysCall
analysiscodes).
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6.81.1 DetailedDescription

Derivedclassin theAnalysisCodeclasshierarchy whichspawnssimulations usingsystemcalls.

SysCallAnalysisCodecreatesseparatesimulationprocessesusing the C system()command. It utilizes
CommandShellto manage shellsyntaxandasynchronousinvocations.

6.81.2 Member Function Documentation

6.81.2.1 void SysCallAnalysisCode::spawn evaluation (constshort block flag)

spawn acompletefunctionevaluation.

PuttheSysCallAnalysisCodeto theshellusingeitherthedefault syntaxor specifiedcommandUsagesyn-
tax. Thisfunctionis usedwhenall portionsof thefunctionevaluation (i.e.,all analysisdrivers)areexecuted
on thelocalprocessor.

6.81.2.2 void SysCallAnalysisCode::spawn input filter (constshort block flag)

spawn theinput filter portion of a function evaluation.

Put the input filter to the shell. This function is usedwhenmultiple analysisdrivers arespreadbetween
processors.No needto checkfor aNull input filter, asthis is checkedexternally. Useof nonblockingshells
is supportedin this fn, although its useis currently preventedexternally.

6.81.2.3 void SysCallAnalysisCode::spawn analysis(constint & analysisid, constshort block flag)

spawn asingleanalysisaspartof a function evaluation.

Puta singleanalysisto theshellusingthedefault syntax(no commandUsagesupport for analyses).This
function is usedwhenmultiple analysisdrivers arespreadbetweenprocessors.Useof nonblocking shells
is supportedin this fn, although its useis currently preventedexternally.

6.81.2.4 void SysCallAnalysisCode::spawn output filter (constshort block flag)

spawn theoutput filter portionof a functionevaluation.

Put theoutputfilter to theshell. This functionis usedwhenmultiple analysisdriversarespreadbetween
processors.No needto checkfor a Null output filter, asthis is checkedexternally. Useof nonblocking
shellsis supportedin this fn, although its useis currently preventedexternally.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SysCallAnalysisCode.H$ SysCallAnalysisCode.C
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6.82 SysCallApplicInterface ClassReference

Derivedapplication interfaceclasswhichspawnssimulationcodesusingsystemcalls.

#include " SysCallApplicInterface.H #
Inheritancediagramfor SysCallApplicInterface::

SysCallApplicInterface

ApplicationInterface

DakotaInterface

Public Methods

$ SysCallApplicInterface(const ProblemDescDB&problemdb,constsize t &num fns)

constructor.

$ % SysCallApplicInterface()

destructor.

$ void derived map (const DakotaVariables&vars, constDakotaIntArray &asv, DakotaResponse
&response,int fn eval id)

Called by map() and other functionsto executethe simulationin synchronous mode. Theportion of per-
formingan evaluationthat is specificto a derivedclass.

$ void derived mapasynch(const ParamResponsePair &pair)

Calledby map() and other functionsto executethesimulationin asynchronousmode. Theportion of per-
formingan asynchronousevaluationthat is specificto a derivedclass.

$ void derived synch(DakotaList " ParamResponsePair # &prp list)

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversionwaitsfor at leastone
completion.

$ void derived synchnowait (DakotaList " ParamResponsePair # &prp list)

For asynchronousfunctionevaluations,this methodis usedto detectcompletionof jobs and processtheir
results.It providestheprocessingcodethat is specificto derivedclasses.Thisversion is nonblocking and
will returnwithoutanycompletionsif noneare immediatelyavailable.

$ int derived synchronouslocal analysis(constint &analysis id)

Executea particular analysis(identifiedby analysisid) synchronouslyon thelocal processor. Usedfor the
derivedclassspecificswithin ApplicationInterface::serveanalysessynch().
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PrivateMethods

$ void spawn application (const shortblock flag)

Spawnthe application by managing the input filter, analysis drivers, and output filter. Called from
derivedmap() & derivedmapasynch().

$ void derived synchkernel(DakotaList" ParamResponsePair # &prp list)

Conveniencefunctionfor commoncodebetweenderivedsynch() & derivedsynch nowait().

$ shortsystemcall file test(const DakotaString&root file)

detectcompletionof a functionevaluationthroughexistenceof thenecessary resultsfile(s).

PrivateAttrib utes

$ SysCallAnalysisCodesysCallSimulator

SysCallAnalysisCodeprovidesconvenience functionsfor passingthe input filter, the analysisdrivers, and
theoutputfilter to a CommandShell in variouscombinations.

$ DakotaIntList sysCallList

list of functionevaluation id’s for activeasynchronoussystemcall evaluations.

$ DakotaIntList failIdList

list of functionevaluation id’s for tracking responsefile readfailures.

$ DakotaIntList failCountList

list containingthenumber of responsereadfailuresfor each functionevaluationidentifiedin failIdList.

6.82.1 DetailedDescription

Derivedapplication interfaceclasswhichspawnssimulationcodesusingsystemcalls.

SysCallApplicInterfaceusesa SysCallAnalysisCodeobject for performingsimulationinvocations.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:

$ SysCallApplicInterface.H$ SysCallApplicInterface.C
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6.83 TaylorSurf ClassReference

Derivedapproximationclassfor 1storderTaylorseries(localapproximation).

#include " TaylorSurf.H #
Inheritancediagramfor TaylorSurf::

TaylorSurf

DakotaApproximation

Public Methods

$ TaylorSurf (const ProblemDescDB&problem db)

constructor.

$ % TaylorSurf ()

destructor.

ProtectedMethods

$ void find coefficients ()

calculatethedatafit coefficientsusingthecurrentPoints list of SurrogateDataPoints.

$ int required samples(int num vars)

returntheminimumnumberof samplesrequiredto build thederivedclassapproximationtypein numvars
dimensions.

$ Realget value(constDakotaRealVector &x)

retrievetheapproximate functionvaluefor a givenparametervector.

$ constDakotaRealVector& get gradient (constDakotaRealVector &x)

retrievetheapproximate functiongradientfor a givenparametervector.

6.83.1 DetailedDescription

Derivedapproximationclassfor 1storderTaylorseries(localapproximation).

TheTaylorSurf classprovidesa localapproximationbasedondatafrom a singlepoint in parameterspace.
It usesa first order Taylorseriesexpansion:f(x) = f(x c) + grad(xc) , (x - x c)

Thedocumentationfor thisclasswasgeneratedfrom thefollowing files:
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$ TaylorSurf.H$ TaylorSurf.C
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6.84 VariablesUtil ClassReference

Utility classfor the DakotaVariablesandDakotaVarConstraintshierarchieswhich providesconvenience
functionsfor variable vectorsandlabelarraysfor combining design,uncertain, andstatevariabletypesand
merging continuousanddiscretevariable domains.

#include " VariablesUtil.H #
Inheritancediagramfor VariablesUtil::

VariablesUtil

AllMergedVarConstraints AllMergedVariables AllVarConstraints AllVariables FundamentalVariables MergedVarConstraints MergedVariables

Public Methods

$ VariablesUtil()

constructor.

$ % VariablesUtil()

destructor.

ProtectedMethods

$ void updatemerged (constDakotaRealVector &c array, constDakotaIntVector&d array, Dakota-
RealVector&m array)

combinea continuous array and a discrete array into a single continuous array through promotionof
integers to reals(mergedview).

$ void updateall continuous (const DakotaRealVector &c1 array, constDakotaRealVector &c2 -
array, const DakotaRealVector&c3 array, DakotaRealVector&all array) const

combine3 continuousarrays(design,uncertain, state)into a singlecontinuousarray (all view).

$ void updateall discrete(const DakotaIntVector &d1 array, const DakotaIntVector &d2 array,
DakotaIntVector&all array)const

combine2 discretearrays(design,state)into a singlediscretearray (all view).

$ void update labels (const DakotaStringArray &l1 array, const DakotaStringArray &l2 array,
DakotaStringArray&all array)

combine2 label arraysinto a singlelabel array (merged or all views).

$ void updatelabels(constDakotaStringArray&l1 array, constDakotaStringArray &l2 array, const
DakotaStringArray&l3 array, DakotaStringArray&all array)

combine3 label arrays(design,uncertain,state)into a singlelabel array (all view).
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6.84.1 DetailedDescription

Utility classfor the DakotaVariablesandDakotaVarConstraintshierarchieswhich providesconvenience
functionsfor variable vectorsandlabelarraysfor combining design,uncertain, andstatevariabletypesand
merging continuousanddiscretevariable domains.

Derivedclasseswithin theDakotaVariablesandDakotaVarConstraintshierarchiesusemultiple inheritance
to inherit theseutilities.

Thedocumentationfor thisclasswasgeneratedfrom thefollowing file:

$ VariablesUtil.H
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Chapter 7

DAKOTA File Documentation

7.1 keywordtable.C File Reference

file containingkeywords for thestrategy, method, variables, interface,andresponsesinput specifications
from dakota.input.spec.

Variables

$ conststructKeywordHandler idrKeywordTable[ ]

Initialize the keyword table as a vectorof KeywordHandler structures (KeywordHandler declared in idr-
keyword.h). A null KeywordHandlerstructure signifiestheendof thekeyword table.

7.1.1 DetailedDescription

file containingkeywords for thestrategy, method, variables, interface,andresponsesinput specifications
from dakota.input.spec.
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7.2 main.C File Reference

file containing themainprogramfor DAKOTA.

Functions

$ void manageinputs (int argc, char ,�, argv, ProblemDescDB &problemdb, CommandLineHandler
&cmd line handler)

manage commandline inputs,parsetheinput file, andpopulatetheproblemdescriptiondatabase.

$ void manageoutputs (ofstream&output ofstream, ofstream&error ofstream, const ParallelLibrary
&parallel lib)

manage outputstreamsif required.

$ void manage restart(CommandLineHandler&cmd line handler, ParallelLibrary &parallel lib)

manage therestartfile(s).

$ void cleanup(ofstream&output ofstream,ofstream&error ofstream, constParallelLibrary&paral-
lel lib)

closeoutputstreams.

$ int main(int argc,char , argv[ ])

ThemainDAKOTA program.

Variables

$ DakotaList" ParamResponsePair # datapairs

list of all param/responsepairs.

$ DakotaBoStream, write restart

therestartbinary outputstream.

$ ofstreamwrite ostream

RogueWaverequirement for binary streams.

$ int write precision= 10

usedin ostreamdataoutputfns.

7.2.1 DetailedDescription

file containing themainprogramfor DAKOTA.
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7.2.2 Function Documentation

7.2.2.1 void manageinputs (int argc, char ,�, argv, ProblemDescDB& problemdb,
CommandLineHandler & cmd line handler)

manage command line inputs,parsetheinputfile, andpopulatetheproblemdescriptiondatabase.

Managecommandline inputsusingtheCommandLineHandler classandparsetheinputfile usingtheInput
DeckReader(IDR) parsingsystem.IDR populatesthe ProblemDescDBobjectwith theinput file data.

7.2.2.2 void manageoutputs (ofstream & output ofstream, ofstream & error ofstream, const
ParallelLibrary & parallel lib)

manage output streamsif required.

If concurrent iteratorsareto beused,createandtagmultiple output streamsin order to prevent jumbled
output. ThisusestheCommonIO facility from UTILI B.

7.2.2.3 void managerestart (CommandLineHandler & cmd line handler, ParallelLibrary &
parallel lib)

manage therestartfile(s).

Managerestartfile(s)by processingany incoming evaluationsfrom anold restartfile andby settingup the
binaryoutput streamfor new evaluations.

7.2.2.4 void clean up (ofstream & output ofstream, ofstream & error ofstream, const
ParallelLibrary & parallel lib)

closeoutput streams.

Closestreamsassociatedwith manage inputs,manageoutputs,andmanage restart.

7.2.2.5 int main (int argc, char , argv[ ])

ThemainDAKOTA program.

Managecommand line inputs, input files, restartfile(s), output streams,and top level parallel iterator
communicators.InstantiatetheDakotaStrategy andinvoke its run strategy() virtual function.
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7.3 restart util.C File Reference

file containing theDAKOTA restartutility mainprogram.

Functions

$ void print restart(int argc, char ,	, argv, DakotaStringprint dest)

print a restartfile.

$ void print restarttabular (int argc,char ,�, argv, DakotaString print dest)

print a restartfile (tabular format).

$ void readneutral(int argc, char ,�, argv)

reada restartfile (neutral file format).

$ void repair restart(int argc,char ,�, argv)

repair a restartfile by removing corruptedevaluations.

$ void concatenaterestart(int argc, char ,	, argv)

concatenatemultiplerestartfiles.

$ int main(int argc,char , argv[ ])

Themainprogramfor theDAKOTA restartutility.

Variables

$ DakotaBoStream, write restart

therestartbinary outputstream.

$ ofstreamwrite ostream

RogueWaverequirement for binary streams.

$ int write precision= 16

usedin ostreamoutput fns. DAKOTA’s main.Csetsthis to 10, however ”print” outputs parameters in full
precision(16 digits for double).

7.3.1 DetailedDescription

file containing theDAKOTA restartutility mainprogram.

7.3.2 Function Documentation
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7.3.2.1 void print restart (int argc, char ,	, argv, DakotaString print dest)

print a restartfile.

Usage: ”dakota restartutil print dakota.rst”

”dakota restartutil to neutral dakota.rstdakota.neu”

Printsall evals. in full precisionto eitherstdoutor a neutral file. The former is usefulfor ensuring that
duplicatedetectionis successfulin arestartedrun(e.g.,startinganew methodfrom thepreviousbest),and
thelatteris usedfor translatingbinaryfiles betweenplatforms.

7.3.2.2 void print restart tabular (int argc, char ,	, argv, DakotaString print dest)

print a restartfile (tabular format).

Usage: ”dakota restartutil to pdbdakota.rstdakota.pdb”

”dakota restartutil to tabulardakota.rst dakota.txt”

Unrolls all dataassociatedwith a particulartag for all evaluations andthenwrites this datain a tabular
format (e.g.,to a PDB databaseor MATLAB/TECPLOT datafile).

7.3.2.3 void read neutral (int argc, char ,	, argv)

readarestartfile (neutral file format).

Usage: ”dakota restartutil from neutraldakota.neudakota.rst”

Readsevaluationsfrom aneutralfile. This is usedfor translatingbinaryfiles betweenplatforms.

7.3.2.4 void repair restart (int argc, char ,�, argv)

repaira restartfile by removing corruptedevaluations.

Usage: ”dakota restartutil remove0.0dakota old.rstdakota new.rst”

Removes all evalsfor whichoneof thefunction values matchesargv[2].

7.3.2.5 void concatenate restart (int argc, char ,	, argv)

concatenatemultiple restartfiles.

Usage: ”dakota restartutil catdakota 1.rst... dakota n.rstdakota new.rst”

Combines multiple restartfiles into a singlerestartdatabase.

7.3.2.6 int main (int argc, char , argv[ ])

Themainprogramfor theDAKOTA restartutility.

Parse command line inputs and invoke the appropriate utility function ( print restart(),
print restarttabular(), readneutral(), repair restart(), or concatenaterestart()).
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Chapter 8

RecommendedPracticesfor DAKOTA
Development

8.1 Intr oduction

Commoncodedevelopment practicescanbeextremelyusefulin multiple developerenvironments.Partic-
ularstylesfor codecomponentsleadto improvedreadability of thecode andcanprovide important visual
cuesto otherdevelopers.

Much of this recommended practicesdocument is borrowed from the CUBIT meshgeneration project,
which in turn borrows its recommendedpracticesfrom otherprojects.As a result,C++ coding stylesare
fairly standardacrossa varietyof Sandiasoftwareprojectsin theengineering andcomputationalsciences.

8.2 StyleGuidelines

Styleguidelines involve theability to discernat aglancethetypeandscopeof a variable or function.

8.2.1 Classand variable styles

Classnamesshouldbecomposedof two or moredescriptive words,with thefirst characterof eachword
capitalized,e.g.:

class ClassName;

Classmember variablesshouldbecomposedof two or moredescriptive words,with thefirst characterof
thesecondandsucceedingwordscapitalized, e.g.:

double classMemberVariable;
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Temporary (i.e. local) variables are lower case,with underscoresseparating words in a multiple word
temporaryvariable, e.g.:

int temporary_variable;

Constants(i.e. parameters)areupper case,with underscoresseparating words,e.g.:

const double CONSTANT_VALUE;

8.2.2 Function styles

Functionnamesarelowercase,with underscoresseparating words,e.g.:

int function_name();

Thereis no needto distinguish betweenmemberandnon-memberfunctionsby style,asthis distinctionis
usuallyclearby context. This styleconventionarosefrom thedesireto have member functionswhich set
andreturn thevalueof a private member variable, e.g.:

int memberVariable;
void member_variable(int a) { // set

memberVariable = a;
}
int member_variable() const { // get

return memberVariable;
}

In caseswhere thedatato besetor returnedis morethanafew bytes,it is highly desirableto employ const
referencesto avoid unnecessarycopying, e.g.:

void continuous_variables(const DakotaRealVector& c_vars) { // set
continuousVariables = c_vars;

}
const DakotaRealVector& continuous_variables() const { // get

return continuousVariables;
}

Note that it is not necessaryto alwaysacceptthereturned dataasa constreference. If it is desiredto be
ablechange this data,thenacceptingtheresultasa new variable will generatea copy, e.g.:

const DakotaRealVector& c_vars = model.continuous_variables(); // reference to continuousVariables cannot be changed
DakotaRealVector c_vars = model.continuous_variables(); // local copy of continuousVariables can be changed

8.2.3 Miscellaneous

Appearanceof typedefs to redefineor alias basic typesis isolatedto a few headerfiles (datatypes.h,
templatedefs.h), sothatissueslikeprogramprecisioncanbechangedby changing a few linesof typedefs
ratherthanmany linesof code,e.g.:
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typedef double Real;

xemacs is the preferredsourcecodeeditor, asit hasC++ modesfor enhancing readability through color
(turn on ”Syntax highlighting” in the Options pull down menu). Otherhelpful features include”Paren
highlighting” for matching parentheses(Options pull down menu)andthe”New Frame”utility (File pull
down menu) to have more thanonewindow operating on the samesetof files (notethat this is still the
sameedit session,soall windows aresynchronizedwith eachother). Window width shouldbesetto 80
internalcolumns,which canbeaccomplished by manual resizing, or preferably, usingthefollowing alias
in yourshellresourcefile (e.g., .cshrc):

alias xemacs "xemacs -g 81x63"

wherean X-window width of 81 gives80 columns internalto the window andthe desiredheight of the
window will vary depending on monitor size. This window width imposesa codingstandard sinceyou
shouldavoid line wrapping by continuing anything over80columns ontothenext line.

Indenting incrementsare2 spacesperindent andcommentsarealignedwith thecodethey describe,e.g.:

void abort_handler(int code)
{

int initialized = 0;
MPI_Initialized(&initialized);
if (initialized) {
// comment aligned to block it describes
int size;
MPI_Comm_size(MPI_COMM_WORLD, &size);
if (size>1)

MPI_Abort(MPI_COMM_WORLD, code);
else

exit(code);
}
else
exit(code);

}

Also, thecontinuationof a longcommand is indented2 spaces,e.g.:

const DakotaString& iterator_scheduling
= problem_db.get_string("strategy.iterator_scheduling");

andsimilar linesarealignedfor readability, e.g.:

cout << "Numerical gradients using " << finiteDiffStepSize*100. << "%"
<< finiteDiffType << " differences\nto be calculated by the "
<< methodSource << " finite difference routine." << endl;

Lastly, ifdef’s arenot indented(to makeuseof syntaxhighlighting in xemacs).

8.3 File Naming Conventions

In additionto thestyleoutlinedabove, thefollowing file namingconventionshavebeenestablishedfor the
DAKOTA project.
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File namesfor C++ classesshouldbe identical to the classnamedefinedby that file. Exceptions: in
somecasesit is convenientto maintainseveral closelyrelatedclassesin a singlefile, in which casethe
file namemay reflect the top level class(e.g., DakotaResponse.C/.Hfiles contain DakotaResponseand
DakotaResponseRepclasses)or somegeneralization of the set of classes(e.g., DakotaBinStream.C/.H
files containtheDakotaBiStream/DakotaBoStreamclassesfor binary input andbinary output).

Thetypeof file is determined by oneof thefour file nameextensionslistedbelow:

$ .H A classheaderfile ends in thesuffix .H. Theheaderfile providestheclassdeclaration. This file
doesnot containcode for implementing themethods,exceptfor thecaseof inline functions. Inline
functions areto be placedat thebottomof the file with thekeyword inline preceding the function
name.$ .C A classimplementationfile ends in thesuffix .C. An implementationfile contains thedefinitions
of themembers of theclass.$ .h A headerfile endsin thesuffix .h. Theheader file contains informationusuallyassociatedwith
procedures.Definedconstants, datastructuresandfunction prototypesaretypical elementsof this
file.$ .c A procedurefile endsin thesuffix .c. Theprocedurefile containstheactualprocedures.

8.4 ClassDocumentationConventions

Classdocumentationusesthedoxygentool availablefrom http://www.doxygen.org andemploys
the JAVA-doc comment style. Brief comments appearin headerfiles next to the attribute or function
declaration. Detaileddescriptions for functions shouldappear alongsidetheir implementations(i.e., in the
.C files for non-inlined, or in theheadersnext to the function definition for inlined). Detailedcomments
for aclassor a classattributemustgo in theheaderfile asthis is theonly option.

NOTE: Previous classdocumentationutilities (class2frameandclass2html)usedthe”//-” comment style
andcommentblockssuchasthis:

//- Class: DakotaModel
//- Description: The model to be iterated. Contains DakotaVariables,
//- DakotaInterface, and DakotaResponse objects.
//- Owner: Mike Eldred
//- Version: $Id: RecommendPract.dox,v 1.4 2001/11/08 21:33:31 mseldre Exp $

Thesetoolsareno longer used,soremaining comment blocks of this typeareinformationalonly andwill
notappear in thedocumentationgeneratedby doxygen.
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Chapter 9

Instructions for Modifyi ng DAKOTA’s
Input Specification

9.1 Modify dakota.input.spec

The masterinput specificationresidesin $DAK OTA/src/dakota.input.spec. As part of the Input Deck
Reader(IDR) build process,a soft link to this file is createdin $DAKOTA/VendorPackages/idr. Themas-
ter input specificationcan be modifiedwith the addition of new constructs using the following logical
relationships:

$ '	( for requiredindividualspecifications
$ () for requiredgroup specifications
$ [] for optionalindividual specifications
$ [] for optionalgroupspecifications
$10 for ”or” conditionals

Theseconstructscanbeusedto defineavarietyof dependency relationships in theinputspecification.It is
recommendedthatyoureview theexistingspecificationandhaveanunderstandingof theconstructsin use
before attempting to addnew constructs.

Warning:$ Do not skip this step. Attemptsto modify the keywordtable.CandProblemDescDB.Cfiles in
$DAKOTA/srcwithoutreferenceto theresultsof thecodegeneratorareveryerror-prone. More-
over, theinput specificationprovidesareferenceto theallowableinputsof aparticularexecutable
andshouldbekept in synchwith theparserfiles (modifying theparserfiles independentof the
input specificationcreates,at a minimum, undocumentedfeatures).$ Sincethe Input Deck Reader(IDR) parserallows abbreviation of keywords, you mustavoid
adding a keyword thatcouldbemisinterpreted asanabbreviation for a differentkeyword within
the samekeyword handler(the term ”keyword handler” refers to the strategy kwhandler(),
method kwhandler(), variableskwhandler(), interfacekwhandler(), andresponseskwhandler()
member functions in the ProblemDescDBclass).For example, adding thekeyword ”expansion”
within the method specificationwould be a mistake if the keyword ”expansionfactor” already
wasbeingusedin this specification.
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$ SinceIDR input is order-independent,the samekeyword may be reusedmultiple timesin the
specificationif andonly if thespecificationblocks aremutuallyexclusive. For example, method
selections(e.g.,dot frcg, dot bfgs) can reusethe samemethodsettingkeywords (e.g.,
optimization type) sincethemethodselectionblocks areall separatedby logical ”or”’ s.
If dot frcg anddot bfgs werenot exclusive andcould bespecifiedat thesametime, then
associationof theoptimization type settingwith aparticularmethodwouldbeambiguous.
This is the reasonwhy repeated specificationswhich arenon-exclusive mustbe made unique,
typically with a prependedidentifier(e.g.,cdv initial point, ddv initial point).

9.2 Rebuild IDR

cd $DAKOTA/VendorPackages/idr
make clean
make

These steps regenerate keywordtable.C and idr-gen-code.C in the $DAKOTA/Vendor-
Packages/idr/" canonical build directory # directory for use in updating keywordtable.Cand Problem-
DescDB.Cin $DAKOTA/src.

9.3 Update keywordtable.C in $DAKOTA/src

Do notdirectlyreplacethekeywordtable.Cin $DAKOTA/srcusingtheonefrom idr, asthereareimportant
differencesin thekwhandlerbindings. Rather, updatethe keywordtable.Cin $DAKOTA/src usingtheone
from idr asa reference. Oncethis stepis completed,it is a good ideato verify thematchby diff ’ ing the2
files. Theonly differencesshould bein comments, includes,andkwhandlerdeclarations.

9.4 Update ProblemDescDB.Cin $DAKOTA/src

Find the keyword handler functions (e.g., variables kwhandler()) in $DAKOTA/Vendor-
Packages/idr/" canonical build directory # /idr-gen-code.C and $DAKOTA/src/ProblemDescDB.C
which correspond to your modificationsto theinput specification.Theidr-gen-code.Cfile is theresultof
a codegenerator andcontainsskeletonconstructsfor extractingdatafrom IDR. You will becopying over
partsof this skeletonto ProblemDescDB.Candthenaddingcodeto populateattributeswithin Dataclass
container objects.

9.4.1 Replacekeyword handler declarationsand counter loop

Ratherthantrying to updatetheseline by line, it is recommendedto deletetheentireblock startingwith
thekeyword declarationsandending at thebottom of thekeyword counter loop. Thedeclarationsassign
-1 to keywordsandlook like this:

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
&

1997-2001



9.4UpdateProblemDescDB.Cin $DAK OTA/src 351

Int cdv_descriptor = -1;
Int cdv_initial_point = -1;

They startaftertheline ”Int cntr;”. Thekeyword counter loop looks like this:

for ( cntr=data_len; cntr--; ) {
if ( idr_find_id( &cdv_descriptor, cntr,

"cdv_descriptor", id_str, kw_str ) ) continue;
...
if ( idr_find_id( &wuv_dist_upper_bounds, cntr,

"wuv_dist_upper_bounds", id_str, kw_str ) ) continue;
}

Oncethe old keyword declarations andkeyword counter loop have beendeleted,replacethemwith the
corresponding blocks from idr-gen-code.Ccontaining theupdatedkeyword declarations andcounter loop.

9.4.2 Update keyword handler logic blocks

For the newly addedor modified input specifications,copy theappropriateskeletonconstructs from idr-
gen-code.Candpastetheminto thecorrespondinglocationin ProblemDescDB.C.

Thenext stepis to addcode to theseskeletonsto setdataattributeswithin theDataclassobjectusedby the
keyword handler. At thetopof eachkeyword handler, a Dataclassobject is instantiated,e.g.:

DataMethod data_method;

Eachdataclassis a simplecontainer classwhich containsthedatafrom a singlekeyword handler invoca-
tion. Within eachskeletonconstruct, you will extractdatafrom theIDR datastructuresandthenusethis
datato setthecorresponding attributewithin theDataclass.

Integer, real,andstringdataareextractedusingtheidata, rdata, andcdata arraysprovidedby IDR.
Thesearraysareindexedusinga bracket operator with thekeyword asanindex.

Lists of integerandreal dataareextracted usingtheidr table constructsprovidedby IDR. Unfortu-
nately, IDR doesnotprovideanidr table for stringdata,sotheseextractionsaremoreinvolved.Refer
to existing " LISTof #�" STRING # extractionsfor useasa model.

Example1: if youaddedthespecification:

[method_setting = <REAL>]

youwouldcopy over

if ( method_setting >= 0 ) {
}

from idr-gen-code.C into ProblemDescDB.Candthenpopulate the if block with a call to set the corre-
sponding attributewithin thedata method objectusingdataextractedusingtherdata array:

if ( method_setting >= 0 ) {
data_method.methodSetting = rdata[method_setting];

}
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Use of a set memberfunction within DataMethod is not neededsincethe datais public. The datais
public since ProblemDescDBalready provides sufficient encapsulation (ProblemDescDB::methodList,
ProblemDescDB::variablesList, ProblemDescDB::interfaceList, and ProblemDescDB::responsesListare
privateattributes),andnootherclasseshavedirectaccess.A similarmodelis usedwith SurrogateDataPoint
objectscontainedin DakotaApproximation (DakotaApproximation::currentPoints) andwith Parallelism-
Level objectscontainedin ParallelLibrary (ParallelLibrary::parallelismLevels). Allowing public accessto
theDataclassattributesis essentiallyequivalent to declaringProblemDescDBa friend, but with the im-
portant bonus of a significantreduction in theamount code to maintain.That is, theDataclassescanbe
streamlined(andthework in modifying the input specificationcanbereduced)by omitting set/getfunc-
tions.

Example2: if youaddedthespecification

[method_setting = <LISTof><REAL>]

youwouldcopy over

if ( method_setting >= 0 ) {
{ Int idr_table_len;

Real** idr_table = idr_get_real_table( parsed_data, method_setting,
idr_table_len, 1, 1 );

}
}

from idr-gen-code.Cinto ProblemDescDB.Candthenpopulateit with a loopwhich extractseachentryof
thetableandpopulatesthecorresponding attributewithin thedata method object.Theidr table -
len attributeis usedfor theloop limit andto sizethedata method object.

if ( method_setting >= 0 ) {
{ Int idr_table_len;

Real** idr_table = idr_get_real_table( parsed_data, method_setting,
idr_table_len, 1, 1 );

data_method.methodSetting.reshape(idr_table_len);
for (int i = 0; i<idr_table_len; i++)

data_method.methodSetting[i] = idr_table[0][i];
}

}

Attention:
If nonew dataattributeshavebeenadded, but insteadthereareonlynew settingsfor existingattributes,
thenyou’re donewith thedatabaseaugmentationat this point (you just needto addcodeto usethese
new settingsin theplaceswheretheexistingattributesareused).

9.4.3 Augment/updateget 2 data type 3 () functions

The final updatestepfor ProblemDescDB.Cinvolvesextending the databaseretrieval functions. These
retrieval functions acceptan identifier string andreturna databaseattribute of a particulartype, e.g. a
DakotaRealVector:

const DakotaRealVector& get_drv(const DakotaString& entry_name);

Theimplementationof eachof thesefunctionshasasimpleseriesof if-elsecheckswhichreturntheappro-
priateattributebasedon theidentifierstring.For example,
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if (entry_name == "variables.continuous_design.initial_point")
return variablesList[variablesIndex].continuousDesignVars;

appears at the top of ProblemDescDB::getdrv(). Based on the identifier string, it returns the
continuousDesignVars attribute from the DataVariablesobject. Sincetheremaybemultiple vari-
ablesspecifications,anindex into a list of DataVariablesobjects is used.In particular, variablesList
contains a list of all of thedata variables objects,onefor eachtimevariables kwhandler()
hasbeencalledby the parser. The particularvariables objectusedfor the dataretrieval is managedby
variablesIndex, which is set in a set db list nodes() operation that will not be described
here.

Theremaybemultiple DataVariables, DataInterface, DataResponses, and/orDataMethodobjects.How-
ever, only onestrategy specificationis currentlyallowed,sothesespecifications arehandledwith staticat-
tributesof theProblemDescDBclassratherthanwith a list (seealsoUpdateCorrespondingDataClasses).

To augment theget " datatype# () functions, addelse blockswith new identifierstringswhich retrieve
the appropriate dataattributesfrom the Data classobject. The style for the identifier stringsis a top-
down hierarchical description, with specificationlevels separatedby periods andwords separated with
underscores,e.g. ”keyword.group specification.individual specification”. Usethe
List[Index] syntaxfor variables,interface,responses,andmethodspecifications.For example, the
method setting example attributewouldbeaddedto get drv() as:

else if (entry_name == "method.method_name.method_setting")
return methodList[methodIndex].methodSetting;

A strategy specificationadditionwouldnotuseaList[Index] syntax,but would insteadlook like:

else if (entry_name == "strategy.strategy_name.strategy_setting")
return strategySetting;

9.5 Update Corr espondingData Classes

In this step, we extend the Data class definitions to include the new attributes referenced in
Updatekeywordhandler logic blocksandAugment/updateget " datatype# () functions.

9.5.1 Update the Data classheaderfile

Add a new attributeto theprivatedatafor eachof thenew specifications. Follow thestyleguide for class
attributes(or mimic theexistingcode).

9.5.2 Update the .C file

Definedefaultsfor the new attributesin the constructor initialization list (or in the caseof DataMethod,
in thebodyof theconstructor for readability). Add thenew attributesto theassign()function for useby
thecopy constructorandassignment operator. Add thenew attributesto thewrite(PackBuffer&), read(Un-
PackBuffer&), andwrite(ostream&) functions,paying attentionto usingaconsistentordering.
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354 Instructions for Modifying DAK OTA’s Input Specification

In the caseof a strategy specificationchange,thereis no DataStrategy containerclasssinceonly one
strategy specificationis allowed andthereis no needfor a list of dataobjects. Rather, in this case,it is
necessaryto addstaticattributesto ProblemDescDB.H,addtheir initialization to thetop of ProblemDesc-
DB.C, andaddthemto the ProblemDescDB::senddb buffer() andProblemDescDB::receive db buffer()
buffer insertion/extractionfunctions(again, payingattentionto usinga consistentordering).

9.6 Useget 4 data type 5 () Functions

At this point, the new specifications have beenmappedthrough all of the databaseclasses.The only
remaining stepis to retrieve thenew datawithin theconstructorsof theclassesthatneedit. This is done
by invoking theget 6 datatype7 () function on the ProblemDescDBobjectusingtheidentifierstringyou
selectedin Augment/updateget 6 datatype7 () functions. For example, from DakotaModel.C:

const DakotaString& interface_type
= problem_db.get_string("interface.type");

passesthe ”interface.type” identifierstring to the ProblemDescDB::getstring() retrieval function,
which returnsthedesiredattributefrom theactive DataInterfaceobject.

Warning:
Useof theget 6 datatype7 () functionsis restrictedto classconstructors,sinceonly in classconstruc-
tors are the datalist indices (i.e., methodIndex, interfaceIndex, variablesIndex, and
responsesIndex) guaranteedto be setcorrectly. Outsideof the constructors, the databaselist
nodeswill correspond to thelastsetoperation,andmaynot returndatafrom thedesiredlist node.

9.7 Update the Documentation

Doxygencomments shouldbe added to the Dataclassheadersfor the new attributes,andthe reference
manual sectionsdescribingtheportions of dakota.input.specthathavebeenmodifiedshouldbeupdated.
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current response
DakotaModel,123

current variables
DakotaModel,123

currentPoints
DakotaApproximation,83

currentResponse
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DakotaModel, 124
currentVariables

DakotaModel, 124
cv

AllMergedVariables,32
AllVariables,39
DakotaModel, 121
DakotaVariables,160
FundamentalVariables,208
MergedVariables,241

cyl head
DirectFnApplicInterface,191

DABFUN
CONMINOptimizer,71
KrigApprox, 223

daceCenterPtFlag
SurrBasedOptStrategy, 321

DACEIterator, 789 DACEIterator, 78
allDataFlag,79
bestObjectiveFn, 79
bestResponses,79
bestVariables,79
bestViolations,79
DACEIterator, 80
daceMethod, 79
iterator response results,78
iteratorvariable results,78
multiObjWeights,79
nonlinearEqTargets,80
nonlinearIneqLowerBnds, 79
nonlinearIneqUpperBnds, 80
numNonlinearEqConstraints,79
numNonlinearIneqConstraints, 79
numObjectiveFunctions,79
numSamples,79
numSymbols,79
print iterator results,78
randomSeed,79
resolve samplessymbols,80
run iterator,80
samplingreset,78
samplingscheme,78
updatebest,78

daceIterator
SurrLayeredModel, 325

daceMethod
DACEIterator, 79
DataMethod, 176

daceMethodPointer
ApproximationInterface,59
SurrLayeredModel, 324

dakota asynchflag

SGOPTApplication, 304
DakotaApproximation

addpoint,84
addpoint rebuild, 83
approxLowerBounds,84
approxRep,84
approxType,83
approxUpperBounds,84
build, 82
currentPoints,83
DakotaApproximation,84, 85
draw surface,83
find coefficients, 82
get gradient, 82
get value,82
gradientFlag,83
gradVector, 83
num variables,83
numCurrentPoints,83
numSamples,83
numVars,83
referenceCount,84
required samples,82
setbounds,83

DakotaApproximation,829 DakotaApproximation,85
DakotaApproximation,84, 85
get approx, 85
operator=, 85

DakotaArray9 DakotaArray,87
DakotaArray,87, 88
length,88
operator(), 87, 88
operator=, 88
reshape,88

DakotaArray,87
copy array, 89
DakotaArray,88
data,89
operator T : , 89
operator=, 89
testClass,89

DakotaBaseVector9 DakotaBaseVector, 90
array , 91
DakotaBaseVector, 90, 91
length,91
npts , 91
operator(), 91
operator=, 90

DakotaBaseVector, 90
DakotaBaseVector, 91
data,92
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reshape,92
DakotaBiStream

DakotaBiStream,94
inBuf, 94
operator 7�7 , 93, 94
xdrInBuf, 94

DakotaBiStream,939 DakotaBiStream,95
DakotaBiStream,94
operator 7�7 , 95

DakotaBoStream9 DakotaBoStream, 96
DakotaBoStream, 97
operator 6�6 , 96, 97
outBuf,97
xdrOutBuf, 97

DakotaBoStream, 96
DakotaBoStream, 97
operator 6�6 , 98
testClass, 98

dakotaCompletionList
SGOPTApplication,304

DakotaGraphics9 DakotaGraphics,99
adddatapoint, 99
createtabular datastream,99
DakotaGraphics,99
graphics2D,99
graphicsCntr,99
show data3d,99
tabularDataFlag,99
tabularDataFStream, 99
win2dOn, 99
win3dOn, 99

DakotaGraphics,99
createplots 2d,100

DakotaInterface
asynchlocal evaluation concurrency, 102
beforeSynchIdList, 103
build global approximation, 102
build local approximation, 102
completionList, 103
DakotaInterface,104
debugFlag, 103
fnEvalId, 103
free communicators,102
init communicators,102
interfacesynchronization, 102
interfacetype,102
interfaceRep,104
interfaceType, 103
iteratordedicatedmasterflag, 102
iteratorDedMasterFlag,103
map,101

minimum samples,102
multi proc eval flag, 102
multiProcEvalFlag,103
new eval counter, 102
newFnEvalId, 103
referenceCount,104
serve evaluations,101
stopevaluationservers,101
synch,101
synchnowait, 101
synchnowait completions,102
total eval counter, 102
updateapproximation,102
verboseFlag,103

DakotaInterface,1019 DakotaInterface,104
DakotaInterface,104
get interface,105
operator=, 105
rawResponseArray,105
rawResponseList,105

DakotaIterator
activeSetVector, 109
all responses,108
all variables,108
allResponses,110
allVariables,110
asynchFlag, 110
DakotaIterator,111, 112
debugOutput,110
finiteDiffStepSize,109
finiteDiffType, 109
gradientType,109
hessianType,109
is null, 108
iterator response results,107
iteratorvariable results,107
iteratorRep,110
maxConcurrency, 109
maxFunctionEvals, 109
maximum concurrency, 108
maxIterations,109
methodname,108
methodName,109
methodSource,109
mixedGradAnalyticIds, 110
mixedGradNumericalIds,110
multi objective weights,108
numContinuousVars,109
numDiscreteVars,109
numFunctions,109
numVars,109
outputLevel, 110
print iterator results,108
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probDescDB,109
referenceCount,110
samplingreset,108
samplingscheme,108
staticModel,110
userdefined model, 108
userDefinedModel,109
verboseOutput,110

DakotaIterator,1079 DakotaIterator,111
DakotaIterator, 111, 112
get iterator, 112
operator=, 112
populate gradient vars,112
run iterator,112

DakotaList9 DakotaList,113
DakotaList,113
entries,113
isEmpty,114
operator=, 113

DakotaList,113
append, 114
contains,115
find, 115
get,114
index, 115, 116
insert,115
occurrencesOf,116
operator[], 116
remove,115
removeAt, 115
sort,115
testClass, 114

DakotaMatrix9 DakotaMatrix, 117
DakotaMatrix, 117
num columns,117
num rows,117
print, 117
read,117
reshape2d,117

DakotaMatrix, 117
operator=, 118
testClass, 118

DakotaModel
activatemodelautographics,123
active variables,121
apply correction,120
asvList,125
asynchcompute response,120, 121
asynchflag,123
asynchEvalFlag,125
asynchFDFlag,125

autocorrection, 120
build approximation, 119
compute correction, 120
compute response,120
continuous lower bounds,122
continuousupperbounds, 122
continuousvariablelabels,121
continuousvariables,121
current response,123
current variables, 123
currentResponse,124
currentVariables,124
cv, 121
DakotaModel,126, 127
dbFnsList,125
dbResponseList,125
deltaList,126
derived asynchcompute response,123
derived compute response,123
derived init communicators,124
derived masteroverload,120
derived synchronize,123
derived synchronizenowait, 124
discretelower bounds,122
discreteupperbounds,122
discretevariablelabels,121
discretevariables,121
dv, 121
finiteDiffSS,126
free communicators,120
gradient concurrency, 123
gradient method, 123
gradType,126
idAnalytic, 126
inactive continuousvariables,121
inactive discretevariables,122
initialMapList, 125
intervalType,126
is null, 123
linear eq constraintcoeffs, 122
linear eq constrainttargets,122
linear ineq constraint coeffs, 122
linear ineq constraint lower bounds,122
linear ineq constraint upperbounds, 122
maximum concurrency, 119
merged integer list, 122
messagelengths,123
messageLengths,125
methodSrc,126
model type,123
modelAutoGraphicsFlag,125
modelRep, 125
modelType,125
new eval counter, 120
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num functions,121
num linear eq constraints, 122
num linear ineq constraints, 122
numFns,124
numGradVars,124
numMapsList, 126
parallelLib,125
prob descdb,123
probDescDB,125
referenceCount,125
responseArray,126
responseList,126
serve,120
stopservers,120
subordinate iterator, 119
subordinatemodel, 119
synchronize,121
synchronize nowait, 121
synchronize nowait completions,120
total eval counter, 120
tv, 121
updateapproximation, 119
userDefinedVarConstraints,124
varsList,125

DakotaModel,1199 DakotaModel,127
DakotaModel, 126, 127
fd gradients, 128
get model, 128
init communicators,128
local eval synchronization, 127
manageasv,129
operator=, 127
synchronize fd gradients, 128
updateresponse,128

dakotaModelAsynchFlag
SGOPTApplication,303

DakotaNonD9 DakotaNonD, 130
correlationFlag,132
DakotaNonD, 130
finalStatistics,132
histogramFilenames,131
iterator response results,130
lognormalDistLowerBnds, 131
lognormalDistUpperBnds,131
lognormalErrFacts,131
lognormalMeans,131
lognormalStdDevs,131
loguniformDistLowerBnds,131
loguniformDistUpperBnds,131
meanStats,132
normalDistLowerBnds,131
normalDistUpperBnds,131

normalMeans,130
normalStdDevs,131
numHistogramVars,132
numLognormalVars,132
numLoguniformVars, 132
numNormalVars,131
numResponseFunctions, 132
numUncertainVars, 132
numUniformVars, 132
numWeibullVars, 132
probMoreThanThresh, 132
quantify uncertainty, 130
run iterator, 130
stdDevStats,132
uncertainCorrelations, 131
uniformDistLowerBnds, 131
uniformDistUpperBnds,131
vectorstatistics,130
weibullAlphas,131
weibullBetas,131

DakotaNonD, 130
DakotaOptimizer9 DakotaOptimizer, 133

bestResponses,135
bestVariables,135
bigBoundSize,134
constraintTol, 134
convergenceTol, 134
DakotaOptimizer,133, 136
find optimum, 133
intWorkSpace, 134
intWorkSpaceSize,134
iterator response results,133
iteratorvariable results,133
linearEqConstraintCoeffs, 135
linearEqTargets,135
linearIneqConstraintCoeffs, 135
linearIneqLowerBnds,135
linearIneqUpperBnds,135
localConstraintArraySize,135
multi objective weights,133
multiObjWeights,136
nonlinearEqTargets,134
nonlinearIneqLowerBnds, 134
nonlinearIneqUpperBnds, 134
numConstraints,135
numLinearConstraints, 135
numLinearEqConstraints,135
numLinearIneqConstraints,135
numNonlinearConstraints,134
numNonlinearEqConstraints,134
numNonlinearIneqConstraints, 134
numObjectiveFunctions,134
realWorkSpace, 134
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realWorkSpaceSize,134
speculativeFlag, 135
staticMultiObjWeights,136
staticNumContinuousVars,135
staticNumNonlinearConstraints,136
staticNumObjFns,135
vendorNumericalGradFlag,135

DakotaOptimizer, 133
DakotaOptimizer,136
multi objective modify, 137
print iterator results,136
run iterator,136

DakotaResponse9 DakotaResponse,138
active set vector,138
copy, 139
copy results,140
DakotaResponse,138, 140
DakotaResponseRep,144
datasize,140
fn tags,138, 139
function gradients,139
function hessians,139
function values,139
interfaceid, 138
num functions,138
operator=, 138
operator==, 138
overlay, 140
purge inactive, 140
read,139
readannotated,139
readdata,140
reset,140
responseRep,140
write, 139
write annotated,139
write data,140
write tabular,139

DakotaResponse,138
DakotaResponse,140

dakotaResponseList
SGOPTApplication,303

DakotaResponseRep9 DakotaResponseRep,142
copy results,143
DakotaResponse,144
DakotaResponseRep,142, 144
datasize,143
fnTags,143
functionGradients, 143
functionHessians,143
functionValues,143
interfaceId, 143

overlay, 143
purge inactive, 143
readdata,143
referenceCount,143
reset,143
responseASV,143
write data,143

DakotaResponseRep,142
DakotaResponseRep,144
read,144–146
readannotated,145
write, 145, 146
write annotated,145
write tabular,145

DakotaStrategy
DakotaStrategy, 149, 150
graphicsFlag,148
iteratorcommunicator, 147
iteratorcommunicatorsize,147
iteratorComm, 148
iteratorCommRank,148
iteratorCommSize,148
parallelLib, 148
probDescDB,148
referenceCount,149
run strategy, 147
strategyName,148
strategyRep, 149
tabularDataFile,148
tabularDataFlag, 148
worldRank, 148
worldSize,148

DakotaStrategy, 1479 DakotaStrategy, 150
DakotaStrategy, 149, 150
get strategy, 150
initialize graphics,150
operator=, 150
prob descdb,151
run iterator, 150

DakotaString9 DakotaString, 152
DakotaString, 152
isNull, 152
operator=, 152
toLower, 152
toUpper, 152

DakotaString, 152
contains,153
data,153
lower,153
operator const char : , 153
testClass,153
upper, 153
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DakotaVarConstraints
continuous lower bounds, 155
continuousupper bounds,155
DakotaVarConstraints,158
discretelower bounds,155
discreteupperbounds,156
discreteFlag,157
linear eq constraint coeffs, 156
linear eq constraint targets,156
linear ineq constraint coeffs, 156
linear ineq constraint lower bounds, 156
linear ineq constraint upperbounds, 156
linearEqConstraintCoeffs, 157
linearEqConstraintTargets,157
linearIneqConstraintCoeffs, 157
linearIneqConstraintLowerBnds,157
linearIneqConstraintUpperBnds,157
num active variables,156
num linear eq constraints, 156
num linear ineq constraints, 156
numLinearEqConstraints,157
numLinearIneqConstraints,157
read,156
referenceCount,157
varConstraintsRep,157
variablesType,157
write, 156

DakotaVarConstraints,1559 DakotaVarConstraints,158
DakotaVarConstraints,158
get var constraints,159
managelinear constraints,159
operator=, 159

DakotaVariables
acv,161
adv,161
all continuousvariables,161
all discretevariables,161
apreproFlag,162
continuousvariable labels,161
continuousvariables,160
copy rep,163
cv, 160
DakotaVariables,163, 164
discretevariablelabels,161
discretevariables,161
dv, 160
inactive continuousvariables,161
inactive discretevariables,161
merged integer list, 162
mergedIntegerList, 162
operator==, 163
read,161, 162
readannotated,162

referenceCount,163
tv, 160
variables type,162
variablesRep,163
variablesType,162
write, 161, 162
write annotated,162
write tabular,162

DakotaVariables,1609 DakotaVariables,164
copy, 164
DakotaVariables,163, 164
get variables,165
operator=, 164

DakotaVector9 DakotaVector,166
DakotaVector, 166, 168
operator T : , 168
operator=, 167
print, 167
print annotated,167
print aprepro, 167
print partial,167
print partial aprepro, 167
read,166, 167
readannotated,167
readpartial,166, 167

DakotaVector,166
copy array, 169
DakotaVector, 168
operator=, 168
testClass,168

data
DakotaArray,89
DakotaBaseVector, 92
DakotaString, 153

datapairs
main.C,340

datasize
DakotaResponse,140
DakotaResponseRep,143

DataInterface9 DataInterface,170
activeSetVectorFlag,172
actualInterfacePtr,172
actualInterfaceResponsesPtr,172
analysisDrivers,171
analysisScheduling, 172
analysisServers,172
analysisUsage,171
approxCorrection, 173
approxDaceMethodPtr,173
approxGradUsageFlag,173
approxSampleReuse,173
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approxType,172
apreproFormatFlag,171
assign,173
asynchLocalAnalysisConcurrency, 171
asynchLocalEvalConcurrency, 171
DataInterface,170
evalScheduling, 172
evalServers,172
failAction, 172
fileSaveFlag,171
fileTagFlag,171
highFidelityInterfacePtr, 172
idInterface,170
inputFilter,170
interfaceSynchronization,171
interfaceType, 170
krigingCorrelations, 173
lowFidelityInterfacePtr,172
operator=, 170
operator==, 170
outputFilter, 170
parametersFile,171
procsPerAnalysis,171
read,170
recoveryFnVals,172
resultsFile,171
retryLimit, 172
write, 170
xmlHostNames,171
xmlProcsPerHost, 171

DataInterface,170
DataMethod9 DataMethod, 174

allVarsFlag,179
assign,180
batchSize,178
centeringParam,177
centralPath,176
constraintTolerance,175
contractAfterFail, 178
contractFactor, 177
convergenceTolerance,175
crossoverRate,177
crossoverType,178
daceMethod, 176
DataMethod, 174
deltasPerVariable, 180
expandAfterSuccess,178
expansionFlag,178
expansionOrder, 179
expansionTerms,179
exploratoryMoves,178
finalPoint,179
functionPrecision,176

gradientTolerance, 176
idMethod, 174
initDelta,177
initialRadius,177
interfacePointer, 174
linearEqConstraintCoeffs, 176
linearEqTargets,176
linearIneqConstraintCoeffs, 176
linearIneqLowerBnds,176
linearIneqUpperBnds,176
lineSearchTolerance,176
listOfPoints,180
maxCPUTime,177
maxFunctionEvaluations,175
maxIterations,175
maxStep,176
meritFn,176
methodName,174
methodOutput,175
minMaxType,176
modelType,175
mutationDimRate,177
mutationMinScale,177
mutationPopRate,177
mutationRange,178
mutationScale,177
mutationType,178
newSolnsGenerated,177
nonAdaptiveFlag, 178
numberRetained,178
numPartitions,178
numSamples,179
numSteps,180
numSymbols,179
operator=, 174
operator==, 174
optionalInterfaceResponsesPointer,175
paramStudyType, 179
patternBasis,179
percentDelta,180
populationSize,177
primaryCoeffs, 175
probabilityLevels, 179
randomizeOrderFlag,178
randomSeed,179
read,174
reliabilityMethod,179
replacementType,178
responseLevels,179
responsesPointer,175
responseThresholds, 179
sampleType, 179
searchMethod,176
searchSchemeSize,177
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secondaryCoeffs, 175
selectionPressure,178
solnAccuracy, 177
speculativeFlag, 175
stepLength, 179
stepLenToBoundary, 177
stepVector,179
subMethodPointer,175
threshDelta,177
totalPatternSize,178
variablesPointer,174
varPartitions,179
verifyLevel, 176
write, 174

DataMethod, 174
DataResponses9 DataResponses,181

assign,183
DataResponses,181
fdStepSize,182
gradientType,182
hessianType,182
idAnalytic, 182
idNumerical, 182
idResponses,182
intervalType,182
methodSource,182
multiObjectiveWeights,182
nonlinearEqTargets,182
nonlinearIneqLowerBnds, 182
nonlinearIneqUpperBnds, 182
numLeastSquaresTerms,181
numNonlinearEqConstraints,181
numNonlinearIneqConstraints, 181
numObjectiveFunctions,181
numResponseFunctions, 182
operator=, 181
operator==, 181
read,181
write, 181

DataResponses,181
DataVariables9 DataVariables,184

assign,188
continuousDesignLabels,186
continuousDesignLowerBnds,185
continuousDesignUpperBnds,185
continuousDesignVars, 185
continuousStateLabels,188
continuousStateLowerBnds,188
continuousStateUpperBnds,188
continuousStateVars,188
DataVariables,184
design,184

discreteDesignLabels,186
discreteDesignLowerBnds,186
discreteDesignUpperBnds, 186
discreteDesignVars,186
discreteStateLabels,188
discreteStateLowerBnds,188
discreteStateUpperBnds,188
discreteStateVars,188
histogramUncDistLowerBnds,187
histogramUncDistUpperBnds,187
histogramUncFilenames,187
idVariables,185
lognormalUncDistLowerBnds,186
lognormalUncDistUpperBnds,186
lognormalUncErrFacts,186
lognormalUncMeans,186
lognormalUncStdDevs, 186
loguniformUncDistLowerBnds, 187
loguniformUncDistUpperBnds, 187
normalUncDistLowerBnds, 186
normalUncDistUpperBnds,186
normalUncMeans,186
normalUncStdDevs,186
num continuousvariables,184
num discretevariables,184
num variables,185
numContinuousDesVars,185
numContinuousStateVars,185
numDiscreteDesVars,185
numDiscreteStateVars,185
numHistogramUncVars, 185
numLognormalUncVars, 185
numLoguniformUncVars,185
numNormalUncVars, 185
numUniformUncVars,185
numWeibullUncVars,185
operator=, 184
operator==, 184
read,184
state,184
uncertain, 184
uncertainCorrelations, 187
uncertainDistLowerBnds, 187
uncertainDistUpperBnds, 188
uncertainLabels,188
uncertainVars,187
uniformUncDistLowerBnds,186
uniformUncDistUpperBnds,187
weibullUncAlphas,187
weibullUncBetas,187
weibullUncDistLowerBnds,187
weibullUncDistUpperBnds,187
write, 184

DataVariables,184
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dbFnsList
DakotaModel, 125

dbResponseList
DakotaModel, 125

debugFlag
DakotaInterface,103

debugOutput
DakotaIterator, 110

defaultASV
ApplicationInterface,53

definefilenames
AnalysisCode,43

DELFUN
CONMINOptimizer,71
KrigApprox, 223

deltaList
DakotaModel, 126

deltasPerVariable
DataMethod, 180
ParamStudy, 292

derived asynchcompute response
DakotaModel, 123
HierLayeredModel,220
NestedModel,251
SingleModel, 310
SurrLayeredModel, 325

derived compute response
DakotaModel, 123
HierLayeredModel,220
NestedModel,251
SingleModel, 310
SurrLayeredModel, 325

derived init communicators
DakotaModel, 124
HierLayeredModel,219
NestedModel,251
SingleModel, 311
SurrLayeredModel, 326

derived map
ApplicationInterface,49
DirectFnApplicInterface,190
ForkApplicInterface,201
SysCallApplicInterface,332

derived mapac
DirectFnApplicInterface,191

derived mapasynch
ApplicationInterface,49
DirectFnApplicInterface,190
ForkApplicInterface,201
SysCallApplicInterface,332

derived mapif
DirectFnApplicInterface,191

derived mapof
DirectFnApplicInterface,191

derived masteroverload
DakotaModel,120
HierLayeredModel, 219
NestedModel, 248
SingleModel, 310
SurrLayeredModel, 326

derived synch
ApplicationInterface, 49
DirectFnApplicInterface, 190
ForkApplicInterface,201
SysCallApplicInterface,332

derived synchkernel
ForkApplicInterface,202
SysCallApplicInterface,333

derived synchnowait
ApplicationInterface, 49
DirectFnApplicInterface, 190
ForkApplicInterface,201
SysCallApplicInterface,332

derived synchronize
DakotaModel,123
HierLayeredModel, 220
NestedModel, 251
SingleModel, 310
SurrLayeredModel, 325

derived synchronize nowait
DakotaModel,124
HierLayeredModel, 220
NestedModel, 251
SingleModel, 310
SurrLayeredModel, 326

derived synchronouslocal analysis
ApplicationInterface, 49
DirectFnApplicInterface, 190
ForkApplicInterface,201
SysCallApplicInterface,332

design
DataVariables,184

designModel
NonDOptStrategy, 262

DF
CONMINOptimizer, 74
KrigApprox, 228

DirectFnApplicInterface9 DirectFnApplicInterface,190
cyl head,191
derived map,190
derived mapac,191
derived mapasynch, 190
derived map if, 191
derived mapof, 191
derived synch, 190
derived synchnowait, 190
derived synchronous local analysis, 190
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DirectFnApplicInterface,190
directFnASV,192
directFnResponse,192
directFnVars,192
fnGrads,192
fnHessians,192
fnVals,192
gradFlag,192
hessFlag,192
iFilterName,192
numFns,192
numGradVars,192
numVars,192
oFilterName,192
overlay response,191
rosenbrock, 191
salinas,191
set local data,191
text book, 191
text book1, 191
text book2, 191
text book3, 191
xVect,192

DirectFnApplicInterface, 190
directFnASV

DirectFnApplicInterface,192
directFnResponse

DirectFnApplicInterface,192
directFnVars

DirectFnApplicInterface,192
discretelower bounds

AllMergedVarConstraints, 30
AllVarConstraints,36
DakotaModel, 122
DakotaVarConstraints,155
FundamentalVarConstraints, 205
MergedVarConstraints, 238

discreteupper bounds
AllMergedVarConstraints, 30
AllVarConstraints,36
DakotaModel, 122
DakotaVarConstraints,156
FundamentalVarConstraints, 205
MergedVarConstraints, 238

discretevariable labels
AllMergedVariables,33
AllVariables,40
DakotaModel, 121
DakotaVariables,161
FundamentalVariables,209
MergedVariables,242

discretevariables
AllMergedVariables,32
AllVariables,39

DakotaModel,121
DakotaVariables,161
FundamentalVariables,208
MergedVariables, 241

discreteAppFlag
SGOPTOptimizer, 306

discreteDesignLabels
DataVariables,186
FundamentalVariables,210

discreteDesignLowerBnds
DataVariables,186
FundamentalVarConstraints,206

discreteDesignUpperBnds
DataVariables,186
FundamentalVarConstraints,206

discreteDesignVars
DataVariables,186
FundamentalVariables,210

discreteFlag
DakotaVarConstraints,157

discreteStateLabels
DataVariables,188
FundamentalVariables,211

discreteStateLowerBnds
DataVariables,188
FundamentalVarConstraints,206

discreteStateUpperBnds
DataVariables,188
FundamentalVarConstraints,206

discreteStateVars
DataVariables,188
FundamentalVariables,210

DoEval
SGOPTApplication, 304

dotFDSinfo
DOTOptimizer,196

dotInfo
DOTOptimizer,195

dotMethod
DOTOptimizer,196

DOTOptimizer,1949 DOTOptimizer,194
allocateworkspace, 194
constraintMappingIndices,196
constraintMappingMultipliers, 197
constraintMappingOffsets,197
dotFDSinfo, 196
dotInfo, 195
dotMethod, 196
DOTOptimizer,194
find optimum, 194
intCntlParmArray,196
localConstraintValues,196
optimizationType,196
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printControl, 196
realCntlParmArray,196

draw surface
DakotaApproximation, 83

dummyFlag
ParallelLibrary, 283

duplication detect
ApplicationInterface,55

dv
AllMergedVariables,32
AllVariables,39
DakotaModel, 121
DakotaVariables,160
FundamentalVariables,208
MergedVariables,241

emptyIntVector
AllMergedVarConstraints, 30
AllMergedVariables,34
AllVariables,41
FundamentalVarConstraints, 206
FundamentalVariables,211
MergedVarConstraints, 239
MergedVariables,243

emptyRealVector
AllMergedVariables,34
AllVariables,41
FundamentalVarConstraints, 206
FundamentalVariables,211

emptyStringArray
AllMergedVariables,34
FundamentalVariables,211
MergedVariables,243

enroll
GetLongOpt, 214

enroll done
GetLongOpt, 213

entries
DakotaList,113

ePSAOptimizer
SGOPTOptimizer, 307

erfInverse
NonDAdvMeanValue, 256

ErrorTable
msg,198
rc, 198

ErrorTable,198
eval analysisinter communicator

ParallelLibrary, 282
eval analysisinter communicators

ParallelLibrary, 282
eval analysismessagepass

ParallelLibrary, 282
eval analysissplit flag

ParallelLibrary,282
eval id

ParamResponsePair, 289
evalAnalysisInterComm

ParallelLibrary,285
evalAnalysisInterComms

ParallelLibrary,285
evalAnalysisMessagePass

ParallelLibrary,285
evalAnalysisSplitFlag

ParallelLibrary,285
evalComm

ApplicationInterface, 51
evalCommRank

ApplicationInterface, 50
ParallelLibrary,285

evalCommSize
ApplicationInterface, 50
ParallelLibrary,285

evalDedicatedMasterFlag
ParallelLibrary,285

evalDedMasterFlag
ApplicationInterface, 50

evalId
ParamResponsePair, 290

evalIdList
ForkApplicInterface,202
HierLayeredModel, 219

evalIntraComm
ParallelLibrary,284

evalMasterFlag
ParallelLibrary,284

evalMessagePass
ApplicationInterface, 50

evalScheduling
ApplicationInterface, 52
DataInterface,172

evalServerId
ApplicationInterface, 50
ParallelLibrary,285

evalServers
DataInterface,172

evaluation communicator rank
ParallelLibrary,282

evaluation communicatorsize
ParallelLibrary,282

evaluation dedicatedmasterflag
ParallelLibrary,282

evaluation intra communicator
ParallelLibrary,281

evaluation masterflag
ParallelLibrary,281

evaluation server id
ParallelLibrary,282
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evaluation servers
ParallelLibrary, 282

expandAfterSuccess
DataMethod, 178

expansionFlag
DataMethod, 178

expansionOrder
DataMethod, 179

expansionTerms
DataMethod, 179

exploratoryMoves
DataMethod, 178
SGOPTOptimizer, 306

f of x array
KrigingSurf, 230

failAction
ApplicationInterface,53
DataInterface,172

failCountList
SysCallApplicInterface,333

failIdList
SysCallApplicInterface,333

failRecoveryFnVals
ApplicationInterface,53

failRetryLimit
ApplicationInterface,53

fcdGradientTerm
SurrBasedOptStrategy, 320

fd gradients
DakotaModel, 128

FDCH
CONMINOptimizer,70
KrigApprox, 223

FDCHM
CONMINOptimizer,70
KrigApprox, 223

fdnlf1
SNLLOptimizer,314

fdnlf1 evaluator
SNLLOptimizer,316

fdnlf1Con
SNLLOptimizer,314

fdStepSize
DataResponses,182

fileNameKey
AnalysisCode,45

fileSaveFlag
AnalysisCode,44
DataInterface,171

fileTagFlag
AnalysisCode,44
DataInterface,171

finalPoint

DataMethod, 179
ParamStudy, 292

finalStatistics
DakotaNonD, 132

find
DakotaList,115

find coefficients
ANNSurf, 46
DakotaApproximation,82
HermiteSurf, 216
KrigingSurf, 230
MARSSurf,236
RespSurf,301
TaylorSurf, 334

find optimum
CONMINOptimizer, 69
DakotaOptimizer,133
DOTOptimizer,194
NPSOLOptimizer,275
SGOPTOptimizer, 308
SNLLOptimizer, 312

find optimum on model
NPSOLOptimizer,275

find optimum on userfunctions
NPSOLOptimizer,275

finiteDiffSS
DakotaModel,126

finiteDiffStepSize
DakotaIterator,109

finiteDiffType
DakotaIterator,109

flags
MARSSurf,236

flush
CommandShell,66

fn tags
DakotaResponse,138, 139

fnEvalCntr
NPSOLOptimizer,277

fnEvalId
DakotaInterface,103

fnGrads
DirectFnApplicInterface, 192

fnHessians
DirectFnApplicInterface, 192

fnTags
DakotaResponseRep,143

fnVals
DirectFnApplicInterface, 192

fork application
ForkApplicInterface,202

fork program
ForkAnalysisCode,199

ForkAnalysisCode
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9 ForkAnalysisCode,199
argList, 199
argument list, 199
fork program,199
ForkAnalysisCode,199
tag argumentlist, 199

ForkAnalysisCode,199
checkstatus,200

ForkApplicInterface9 ForkApplicInterface,201
derived map,201
derived mapasynch, 201
derived synch,201
derived synchkernel,202
derived synchnowait, 201
derived synchronous local analysis,201
evalIdList, 202
ForkApplicInterface,201
forkSimulator, 202
processIdList, 202

ForkApplicInterface,201
asynchronouslocal analyses,203
fork application, 202
serve analysesasynch,203
synchronouslocal analyses,203

forkSimulator
ForkApplicInterface,202

free analysiscommunicators
ParallelLibrary, 279

free communicators
ApplicationInterface,48
DakotaInterface,102
DakotaModel, 120
HierLayeredModel,219
NestedModel,249
SingleModel, 311
SurrLayeredModel, 324

free evaluation communicators
ParallelLibrary, 279

free iteratorcommunicators
ParallelLibrary, 279

fRinvVector
KrigApprox, 226

function gradients
DakotaResponse,139

function hessians
DakotaResponse,139

function values
DakotaResponse,139

FunctionCompare
FunctionCompare,204
operator(), 204
searchval, 204
testFunction,204

FunctionCompare, 204
functionGradients

DakotaResponseRep,143
functionHessians

DakotaResponseRep,143
functionPrecision

DataMethod, 176
functionSurfaces

ApproximationInterface,60
functionValues

DakotaResponseRep,143
FundamentalVarConstraints9 FundamentalVarConstraints,205

continuous lower bounds,205
continuousupperbounds, 205
continuousDesignLowerBnds,206
continuousDesignUpperBnds,206
continuousStateLowerBnds,206
continuousStateUpperBnds,206
discretelower bounds,205
discreteupperbounds,205
discreteDesignLowerBnds,206
discreteDesignUpperBnds, 206
discreteStateLowerBnds,206
discreteStateUpperBnds,206
emptyIntVector,206
emptyRealVector,206
FundamentalVarConstraints,207
nonDFlag, 206
read,206
uncertainDistLowerBnds, 206
uncertainDistUpperBnds, 206
write, 206

FundamentalVarConstraints,205
FundamentalVarConstraints,207

FundamentalVariables9 FundamentalVariables,208
acv,209
adv,209
all continuousvariables,209
all discretevariables, 209
continuousvariablelabels,209
continuousvariables,208
continuousDesignLabels,210
continuousDesignVars, 210
continuousStateLabels,210
continuousStateVars,210
copy rep,210
cv, 208
discretevariablelabels,209
discretevariables,208
discreteDesignLabels,210
discreteDesignVars,210
discreteStateLabels,211
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discreteStateVars,210
dv, 208
emptyIntVector,211
emptyRealVector, 211
emptyStringArray,211
FundamentalVariables,208, 211
inactive continuousvariables,209
inactive discretevariables,209
nonDFlag, 210
operator==, 211
read,209, 210
readannotated,209
tv, 208
uncertainLabels,210
uncertainVars,210
write, 209, 210
write annotated,209

FundamentalVariables,208
FundamentalVariables,211

fValueVector
KrigApprox, 226

G1
CONMINOptimizer,74
KrigApprox, 228

G2
CONMINOptimizer,74
KrigApprox, 228

gammaContract
SurrBasedOptStrategy, 320

gammaExpand
SurrBasedOptStrategy, 320

gammaNoChange
SurrBasedOptStrategy, 320

get
DakotaList,114

get approx
DakotaApproximation, 85

get chaos
HermiteSurf, 216

get db interfacenode
ProblemDescDB,295

get db list nodes
ProblemDescDB,295

get dia
ProblemDescDB,296

get dil
ProblemDescDB,296

get div
ProblemDescDB,296

get dra
ProblemDescDB,296

get drm
ProblemDescDB,296

get drv
ProblemDescDB,296

get dsa
ProblemDescDB,296

get dsl
ProblemDescDB,296

get gradient
DakotaApproximation,82
RespSurf,301
TaylorSurf, 334

get int
ProblemDescDB,296

get interface
DakotaInterface,105

get iterator
DakotaIterator,112

get model
DakotaModel,128

get num chaos
HermiteSurf, 216

get real
ProblemDescDB,296

get short
ProblemDescDB,296

get sizet
ProblemDescDB,296

get sourcepair
ApplicationInterface, 52

get strategy
DakotaStrategy, 150

get string
ProblemDescDB,296

get value
ANNSurf, 46
DakotaApproximation,82
HermiteSurf, 216
KrigingSurf, 230
MARSSurf,236
RespSurf,301
TaylorSurf, 334

get var constraints
DakotaVarConstraints,159

get variables
DakotaVariables,165

GetLongOpt9 GetLongOpt,212
basename,213
enroll done, 213
GetLongOpt,213
last,213
optmarker, 213
pname, 213
setcell,213
table,213
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usage,212
ustring,213

GetLongOpt,212
enroll,214
GetLongOpt, 213
parse,214
retrieve,214
usage,214

getRe
CtelRegexp, 76

getStatus
CtelRegexp, 76

getStatusMsg
CtelRegexp, 76

globalApproxFlag
SurrBasedOptStrategy, 321

gradFlag
DirectFnApplicInterface,192

gradient concurrency
DakotaModel, 123

gradient method
DakotaModel, 123

gradientFlag
DakotaApproximation, 83
SurrBasedOptStrategy, 321

gradientTolerance
DataMethod, 176

gradientType
DakotaIterator, 109
DataResponses,182

gradType
DakotaModel, 126

gradVector
DakotaApproximation, 83

graphics2D
DakotaGraphics,99

graphicsCntr
DakotaGraphics,99

graphicsFlag
ApproximationInterface,59
DakotaStrategy, 148

hardconvergence check
SurrBasedOptStrategy, 322

headerFlag
ApplicationInterface,53

HermiteSurf9 HermiteSurf, 216
chaosCoeffs, 217
chaosSamples,217
find coefficients,216
get chaos,216
get num chaos,216
get value, 216

HermiteSurf, 216
highestOrder,217
index, 217
numChaos, 217
required samples,216

HermiteSurf, 216
hessFlag

DirectFnApplicInterface, 192
hessianType

DakotaIterator,109
DataResponses,182

hierarchApproxFlag
SurrBasedOptStrategy, 321

HierLayeredModel9 HierLayeredModel, 218
build approximation, 218
derived init communicators,219
derived masteroverload,219
evalIdList, 219
free communicators,219
HierLayeredModel, 218
highFidelityModel, 219
highFidResponse,219
local eval synchronization,218
lowFidelityInterface,219
new eval counter, 219
serve,219
stopservers,219
subordinatemodel,218
synchronizenowait completions,219
total eval counter, 219

HierLayeredModel, 218
derived asynchcompute response,220
derived compute response,220
derived synchronize,220
derived synchronizenowait, 220

highestOrder
HermiteSurf, 217
NonDPCE,265

highFidelityInterfacePtr
DataInterface,172

highFidelityModel
HierLayeredModel, 219

highFidResponse
HierLayeredModel, 219

histogramFilenames
DakotaNonD, 131

histogramUncDistLowerBnds
DataVariables,187

histogramUncDistUpperBnds
DataVariables,187

histogramUncFilenames
DataVariables,187

historyDuplicateIds
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ApplicationInterface,53
historyDuplicateResponses

ApplicationInterface,53

IC
CONMINOptimizer,75
KrigApprox, 229

ICNDIR
KrigApprox, 225

idAnalytic
DakotaModel, 126
DataResponses,182

idInterface
DataInterface,170

idMethod
DataMethod, 174

idNumerical
DataResponses,182

idResponses
DataResponses,182

idrKeywordTable
keywordtable.C,339

idVariables
DataVariables,185

iFilterName
AnalysisCode,44
DirectFnApplicInterface,192

iFlag
KrigApprox, 229

IGOTO
KrigApprox, 225

impFactor
NonDAdvMeanValue, 257

inactive continuousvariables
AllMergedVariables,33
AllVariables,40
DakotaModel, 121
DakotaVariables,161
FundamentalVariables,209
MergedVariables,242

inactive discretevariables
AllMergedVariables,33
AllVariables,40
DakotaModel, 122
DakotaVariables,161
FundamentalVariables,209
MergedVariables,242

inBuf
DakotaBiStream,94

index
DakotaList,115, 116
HermiteSurf, 217

info
RespSurf,302

INFOG
KrigApprox, 225

informResult
NPSOLOptimizer,276

init analysiscommunicators
ParallelLibrary,286

init communicators
ApplicationInterface, 48
DakotaInterface,102
DakotaModel,128

init evaluationcommunicators
ParallelLibrary,286

init fn
SNLLOptimizer, 312

init iteratorcommunicators
ParallelLibrary,286

initDelta
DataMethod, 177

initialize graphics
DakotaStrategy, 150

initialMapList
DakotaModel,125

initialPoint
NPSOLOptimizer,277
ParamStudy, 292

initialRadius
DataMethod, 177

input filter name
AnalysisCode,43

inputFilter
DataInterface,170

insert
DakotaList,115

intCntlParmArray
DOTOptimizer,196

interfaceid
DakotaResponse,138
ParamResponsePair, 289

interfacekwhandler
ProblemDescDB,297

interfacesynchronization
ApplicationInterface, 48
DakotaInterface,102

interfacetype
DakotaInterface,102

interfaceId
DakotaResponseRep,143

interfaceIndex
ProblemDescDB,299

interfaceList
ProblemDescDB,299

interfacePointer
DataMethod, 174
NestedModel, 250
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interfaceRep
DakotaInterface,104

interfaceResponse
NestedModel,250

interfaceSynchronization
ApplicationInterface,52
DataInterface,171

interfaceType
DakotaInterface,103
DataInterface,170

intervalType
DakotaModel, 126
DataResponses,182

intProblem
SGOPTOptimizer, 307

intWorkSpace
DakotaOptimizer,134

intWorkSpaceSize
DakotaOptimizer,134

invcorrelMatrix
KrigApprox, 226

iPivotVector
KrigApprox, 226

IPRINT
CONMINOptimizer,70
KrigApprox, 223

irecv ea
ParallelLibrary, 280

irecv ie
ParallelLibrary, 280

irecv si
ParallelLibrary, 280

is null
DakotaIterator, 108
DakotaModel, 123

ISC
CONMINOptimizer,75
KrigApprox, 228

isEmpty
DakotaList,114

isendea
ParallelLibrary, 280

isendie
ParallelLibrary, 280

isendsi
ParallelLibrary, 279

isNull
DakotaString, 152

ITER
KrigApprox, 225

iteratorcommunicator
DakotaStrategy, 147

iteratorcommunicatorrank
ParallelLibrary, 281

iteratorcommunicator size
DakotaStrategy, 147
ParallelLibrary,281

iteratordedicatedmasterflag
DakotaInterface,102
ParallelLibrary,281

iteratoreval inter communicator
ParallelLibrary,281

iteratoreval inter communicators
ParallelLibrary,282

iteratoreval messagepass
ParallelLibrary,281

iteratoreval split flag
ParallelLibrary,281

iterator intra communicator
ParallelLibrary,281

iteratormasterflag
ParallelLibrary,281

iterator responseresults
DACEIterator, 78
DakotaIterator,107
DakotaNonD, 130
DakotaOptimizer,133
ParamStudy, 291

iteratorserver id
ParallelLibrary,281

iteratorservers
ParallelLibrary,281

iteratorvariableresults
DACEIterator, 78
DakotaIterator,107
DakotaOptimizer,133
ParamStudy, 291

iteratorComm
DakotaStrategy, 148

iteratorCommRank
ApplicationInterface, 50
DakotaStrategy, 148
ParallelLibrary,284

iteratorCommSize
ApplicationInterface, 50
DakotaStrategy, 148
ParallelLibrary,284

iteratorDedicatedMasterFlag
ParallelLibrary,284

iteratorDedMasterFlag
DakotaInterface,103

iteratorEvalInterComm
ParallelLibrary,285

iteratorEvalInterComms
ParallelLibrary,285

iteratorEvalMessagePass
ParallelLibrary,284

iteratorEvalSplitFlag
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ParallelLibrary, 284
iteratorIntraComm

ParallelLibrary, 284
iteratorMasterFlag

ParallelLibrary, 284
iteratorParameterSets

ConcurrentStrategy, 67
iteratorRep

DakotaIterator, 110
iteratorServerId

ConcurrentStrategy, 68
ParallelLibrary, 284

iterMax
SurrBasedOptStrategy, 320

ITMAX
CONMINOptimizer,70
KrigApprox, 223

ITRM
KrigApprox, 225

iworkVector
KrigApprox, 226

jacUToX
NonDAdvMeanValue, 261

jacXToU
NonDAdvMeanValue, 260

jacXToZ
NonDAdvMeanValue, 260

jacZToX
NonDAdvMeanValue, 260

keywordtable.C,339
idrKeywordTable,339

KrigApprox9 KrigApprox, 222
ABOBJ1,224
ALPHAX, 224
betaHat,225
conminthetalower bnds,224
conminthetaupper bnds, 224
conminthetavars,224
conminInfo, 223
conminSingleArray, 222
constraintVector, 226
correlationMatrix, 226
CTL, 223
CTLMIN, 223
CTMIN, 223
DABFUN, 223
DELFUN, 223
FDCH,223
FDCHM, 223
fRinvVector, 226
fValueVector, 226

ICNDIR, 225
IGOTO, 225
INFOG,225
invcorrelMatrix, 226
iPivotVector,226
IPRINT, 223
ITER, 225
ITMAX, 223
ITRM, 225
iworkVector, 226
KrigApprox, 222
LINOBJ, 224
maxLikelihoodEst, 225
ModelBuild, 222
NAC, 225
NACMX1, 224
NFDG,222
NSCAL, 224
NSIDE,224
numcon, 222
numNewPts,225
numSampQuad,225
PHI, 224
rhsTermsVector,226
rXhatVector, 226
THETA, 224
thetaLoBndVector,225
thetaUpBndVector,226
thetaVector, 225
workVector, 226
workVectorQuad, 226
xMatrix, 225
xNewVector, 225
yfbRinvVector,226
yfbVector,226
yNewVector, 225
yValueVector,225

KrigApprox,222
A, 228
B, 228
C, 228
CT, 227
DF, 228
G1,228
G2,228
IC, 229
iFlag,229
ISC,228
ModelApply, 227
MS1,228
N1, 227
N2, 227
N3, 227
N4, 227
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N5, 227
S,227
SCAL, 228

krigingCorrelations
DataInterface,173

KrigingSurf9 KrigingSurf, 230
correlationVector,231
f of x array,230
find coefficients,230
get value, 230
KrigingSurf, 230
krigObject, 230
required samples,230
runConminFlag,231
x matrix,230

KrigingSurf, 230
krigObject

KrigingSurf, 230

last
GetLongOpt, 213

LayeredModel9 LayeredModel,232
apply correction,232
autocorrection, 232
badScalingFlag,233
betaApproxCenterGrads,233
betaApproxCenterVals, 233
betaCenterPt,233
betaFcnRatio,233
betaGradOffset,234
betaGrads,233
betaHessOffset,234
checksubmodel compatibility, 232
correctedResponseArray, 232
correctedResponseList,232
correctionComputed,233
correctionType,233
LayeredModel, 232
offsetValues,233
rawCVarsList,233
scaleFactors,233

LayeredModel,232
approxBuilds,234
autoCorrection, 234
compute correction, 234

leadDimA
RespSurf,302

leadDimB
RespSurf,302

length
DakotaArray, 88
DakotaBaseVector, 91

lenPRPairMessage
ApplicationInterface, 51

lenResponseMessage
ApplicationInterface, 51

lenVarsASVMessage
ApplicationInterface, 51

lenVarsMessage
ApplicationInterface, 51

lhsSampler
NonDPCE,265
NonDProbability, 268

lin approx constraint eval
NonDAdvMeanValue, 259

lin approx objective eval
NonDAdvMeanValue, 258

linConGenerator
SGOPTOptimizer, 306

linConstraintMatrixF77
NPSOLOptimizer,276

linConstraintMatrixSize
NPSOLOptimizer,276

linear eq constraint coeffs
DakotaModel,122
DakotaVarConstraints,156

linear eq constraint targets
DakotaModel,122
DakotaVarConstraints,156

linear ineq constraint coeffs
DakotaModel,122
DakotaVarConstraints,156

linear ineq constraint lower bounds
DakotaModel,122
DakotaVarConstraints,156

linear ineq constraint upper bounds
DakotaModel,122
DakotaVarConstraints,156

linearEqConstraintCoeffs
DakotaOptimizer,135
DakotaVarConstraints,157
DataMethod, 176

linearEqConstraintTargets
DakotaVarConstraints,157

linearEqTargets
DakotaOptimizer,135
DataMethod, 176

linearIneqConstraintCoeffs
DakotaOptimizer,135
DakotaVarConstraints,157
DataMethod, 176

linearIneqConstraintLowerBnds
DakotaVarConstraints,157

linearIneqConstraintUpperBnds
DakotaVarConstraints,157

linearIneqLowerBnds
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DakotaOptimizer,135
DataMethod, 176

linearIneqUpperBnds
DakotaOptimizer,135
DataMethod, 176

lineSearchTolerance
DataMethod, 176

LINOBJ
KrigApprox, 224

listOfPoints
DataMethod, 180
ParamStudy, 292

local eval synchronization
DakotaModel, 127
HierLayeredModel,218
SingleModel, 310

localApproxFlag
SurrBasedOptStrategy, 321

localConstraintArraySize
DakotaOptimizer,135

localConstraintValues
CONMINOptimizer,72
DOTOptimizer,196

localSearchProb
MultilevelOptStrategy, 246

lognormalDistLowerBnds
DakotaNonD, 131

lognormalDistUpperBnds
DakotaNonD, 131

lognormalErrFacts
DakotaNonD, 131

lognormalMeans
DakotaNonD, 131

lognormalStdDevs
DakotaNonD, 131

lognormalUncDistLowerBnds
DataVariables,186

lognormalUncDistUpperBnds
DataVariables,186

lognormalUncErrFacts
DataVariables,186

lognormalUncMeans
DataVariables,186

lognormalUncStdDevs
DataVariables,186

loguniformDistLowerBnds
DakotaNonD, 131

loguniformDistUpperBnds
DakotaNonD, 131

loguniformUncDistLowerBnds
DataVariables,187

loguniformUncDistUpperBnds
DataVariables,187

lower

DakotaString, 153
lowerBounds

NPSOLOptimizer,277
lowFidelityInterface

HierLayeredModel, 219
lowFidelityInterfacePtr

DataInterface,172
lwork

RespSurf,302

main
main.C,341
restartutil.C, 343

main.C,340
cleanup,341
datapairs,340
main,341
manage inputs,341
manage outputs, 341
manage restart,341
write ostream, 340
write precision, 340
write restart,340

manage asv
DakotaModel,129

manage failure
ApplicationInterface, 48

manage inputs
main.C,341

manage linear constraints
DakotaVarConstraints,159

manage outputs
main.C,341

manage restart
main.C,341

map
ApplicationInterface, 54
ApproximationInterface,58
DakotaInterface,101

marsObject
MARSSurf,236

MARSSurf,2369 MARSSurf,236
find coefficients, 236
flags,236
get value,236
marsObject,236
MARSSurf,236
required samples,236

match
CtelRegexp, 76

matrixS
RespSurf,302

matrixTerms
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RespSurf,302
matrixW

RespSurf,302
maxConcurrency

DakotaIterator, 109
maxCPUTime

DataMethod, 177
maxFunctionEvals

DakotaIterator, 109
maxFunctionEvaluations

DataMethod, 175
maximum concurrency

DakotaIterator, 108
DakotaModel, 119
SurrLayeredModel, 326

maxIterations
DakotaIterator, 109
DataMethod, 175

maxLikelihoodEst
KrigApprox, 225

maxStep
DataMethod, 176

meanResponse
NonDAdvMeanValue, 257

meanStats
DakotaNonD, 132

medianFnVals
NonDAdvMeanValue, 258

merged integer list
DakotaModel, 122
DakotaVariables,162

mergedDesignLabels
MergedVariables,243

mergedDesignLowerBnds
MergedVarConstraints, 239

mergedDesignUpperBnds
MergedVarConstraints, 239

mergedDesignVars
MergedVariables,243

mergedIntegerList
DakotaVariables,162

mergedStateLabels
MergedVariables,243

mergedStateLowerBnds
MergedVarConstraints, 239

mergedStateUpperBnds
MergedVarConstraints, 239

mergedStateVars
MergedVariables,243

MergedVarConstraints9 MergedVarConstraints,238
continuous lower bounds, 238
continuousupper bounds,238
discretelower bounds,238

discreteupperbounds,238
emptyIntVector,239
mergedDesignLowerBnds,239
mergedDesignUpperBnds,239
mergedStateLowerBnds,239
mergedStateUpperBnds,239
MergedVarConstraints,239
read,239
uncertainDistLowerBnds, 239
uncertainDistUpperBnds, 239
write, 238

MergedVarConstraints,238
MergedVarConstraints,239

MergedVariables9 MergedVariables,241
acv,242
adv,242
all continuousvariables,242
all discretevariables, 242
continuousvariablelabels,241, 242
continuousvariables,241
copy rep,243
cv, 241
discretevariablelabels,242
discretevariables,241
dv, 241
emptyIntVector,243
emptyStringArray, 243
inactive continuousvariables,242
inactive discretevariables,242
mergedDesignLabels,243
mergedDesignVars, 243
mergedStateLabels,243
mergedStateVars,243
MergedVariables, 241, 244
operator==, 243
read,242, 243
readannotated,242
tv, 241
uncertainLabels,243
uncertainVars,243
write, 242, 243
write annotated,242

MergedVariables,241
MergedVariables, 244

meritFn
DataMethod, 176

messagelengths
DakotaModel,123

messageLengths
DakotaModel,125

method kwhandler
ProblemDescDB,297

method name
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DakotaIterator, 108
methodIndex

ProblemDescDB,299
methodList

MultilevelOptStrategy, 245
ProblemDescDB,299

methodName
DakotaIterator, 109
DataMethod, 174

methodOutput
DataMethod, 175

methodSource
DakotaIterator, 109
DataResponses,182

methodSrc
DakotaModel, 126

mfcn
SNLLOptimizer,313

minimum samples
ApproximationInterface,58
DakotaInterface,102

minMaxType
DataMethod, 176

minSamples
ApproximationInterface,59

minTrustRegionSize
SurrBasedOptStrategy, 320

mixedGradAnalyticIds
DakotaIterator, 110

mixedGradNumericalIds
DakotaIterator, 110

model type
DakotaModel, 123

ModelApply
KrigApprox, 227

modelAutoGraphicsFlag
DakotaModel, 125

ModelBuild
KrigApprox, 222

modelRep
DakotaModel, 125

modelType
DakotaModel, 125
DataMethod, 175

modifiedparametersfilename
AnalysisCode,43

modifiedresultsfilename
AnalysisCode,43

modifiedParamsFileName
AnalysisCode,44

modifiedResFileName
AnalysisCode,45

mostProbPointU
NonDAdvMeanValue, 257

mostProbPointX
NonDAdvMeanValue, 257

mpirunFlag
ParallelLibrary,283

MS1
CONMINOptimizer, 74
KrigApprox, 228

msg
ErrorTable,198

multi objective modify
DakotaOptimizer,137

multi objective weights
DakotaIterator,108
DakotaOptimizer,133

multi proc eval flag
DakotaInterface,102

multidim loop
ParamStudy, 292

MultilevelOptStrategy9 MultilevelOptStrategy, 245
localSearchProb,246
methodList, 245
MultilevelOptStrategy, 245
multiLevelType,245
numIterators,246
progressMetric,246
progressThreshold, 246
run strategy, 245
selectedIterators, 246
userDefinedModels,246

MultilevelOptStrategy, 245
run coupled, 246
run uncoupled,246
run uncoupledadaptive, 247

multiLevelType
MultilevelOptStrategy, 245

multiObjectiveWeights
DataResponses,182

multiobjModifyPtr
SGOPTApplication, 304

multiObjWeights
DACEIterator, 79
DakotaOptimizer,136
ParamStudy, 293

multiObjWts
SurrBasedOptStrategy, 321

multiProcAnalysisFlag
ApplicationInterface, 51

multiProcEvalFlag
DakotaInterface,103

mutationDimRate
DataMethod, 177

mutationMinScale
DataMethod, 177
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mutationPopRate
DataMethod, 177

mutationRange
DataMethod, 178

mutationScale
DataMethod, 177

mutationType
DataMethod, 178

N1
CONMINOptimizer,73
KrigApprox, 227

N2
CONMINOptimizer,73
KrigApprox, 227

N3
CONMINOptimizer,73
KrigApprox, 227

N4
CONMINOptimizer,73
KrigApprox, 227

N5
CONMINOptimizer,73
KrigApprox, 227

NAC
KrigApprox, 225

NACMX1
KrigApprox, 224

nestedFlag
ParamStudy, 292

NestedModel9 NestedModel, 248
asvmapping, 249
completionList, 250
constrCoeffs, 250
derived masteroverload,248
free communicators,249
interfacePointer, 250
interfaceResponse,250
NestedModel,248
new eval counter,249
numInterfEqConstr,250
numInterfIneqConstr,250
numInterfObjFns,250
numSubIteratorEqConstr,249
numSubIteratorIneqConstr, 249
objCoeffs,250
optionalInterface,250
responseArray,250
responseList,250
serve,249
stopservers,249
subIterator, 249
subordinatemodel, 248

total eval counter, 249
NestedModel, 248

derived asynchcompute response,251
derived compute response,251
derived init communicators,251
derived synchronize,251
derived synchronizenowait, 251
response mapping, 252
subModel, 252
synchronizenowait completions,251

new eval counter
DakotaInterface,102
DakotaModel,120
HierLayeredModel, 219
NestedModel, 249
SingleModel, 311
SurrLayeredModel, 324

newCenterFlag
SurrBasedOptStrategy, 321

newFnEvalId
DakotaInterface,103

newSolnsGenerated
DataMethod, 177

next eval
SGOPTApplication, 304

NFDG
CONMINOptimizer, 70
KrigApprox, 222

nlf0
SNLLOptimizer, 313

nlf0 evaluator
SNLLOptimizer, 316

nlf1
SNLLOptimizer, 313

nlf1 evaluator
SNLLOptimizer, 316

nlf1Con
SNLLOptimizer, 314

nlf2
SNLLOptimizer, 314

nlf2 evaluator
SNLLOptimizer, 316

nlf2 evaluatorgn
SNLLOptimizer, 316

nlf2Con
SNLLOptimizer, 314

nlfConstraint
SNLLOptimizer, 313

nlfObjective
SNLLOptimizer, 313

nlpConstraint
SNLLOptimizer, 313

NoDBBaseConstructor
NoDBBaseConstructor, 254
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NoDBBaseConstructor, 254
nonAdaptiveFlag

DataMethod, 178
NonDAdvMeanValue9 NonDAdvMeanValue,255

amvFlag,258
cholCorrMatrix, 257
erfInverse,256
impFactor, 257
meanResponse,257
medianFnVals,258
mostProbPointU, 257
mostProbPointX, 257
NonDAdvMeanValue, 255
petraCorrMatrix, 257
petraProbLevels,258
petraRespLevels,258
print iterator results,255
probabilityLevelTargets,257
probLevels,258
quantify uncertainty, 255
ranVarMeans,257
ranVarSigmas,258
ranVarType,258
reliabilityMethod,257
respLevelCount,258
responseLevelTargets,257
staticFnGrads,257
staticFnVals,257
staticGlobalGradsU,257
staticGlobalGradsX,257
staticNumFuncs,258
staticNumUncVars,258
stdResponse,257
transUToX, 256

NonDAdvMeanValue, 255
correctedRespLevel, 261
jacUToX, 261
jacXToU, 260
jacXToZ, 260
jacZToX, 260
lin approx constrainteval, 259
lin approx objective eval, 258
transNataf,261
transUToX, 259
transUToZ, 260
transXToU, 259
transXToZ, 259
transZToU, 260

nonDFlag
FundamentalVarConstraints, 206
FundamentalVariables,210

NonDOptStrategy9 NonDOptStrategy, 262

designModel,262
NonDOptStrategy, 262
optIterator,262
run strategy, 262

NonDOptStrategy, 262
NonDPCE9 NonDPCE,264

allDataFlag,265
coeffArray,264
highestOrder,265
lhsSampler,265
NonDPCE,264
numActiveVars,265
numChaos, 265
numObservations, 265
numX,265
paramSamples,265
print iterator results,264
quantify uncertainty, 264
randomSeed,265
responseFnSamples,265
respThresh,265
run lhs,264
sampleType, 265
statsFlag,265

NonDPCE,264
NonDProbability9 NonDProbability,267

allDataFlag,268
allVarsFlag,268
lhsSampler,268
NonDProbability, 269
numActiveVars,268
numDesignVars,268
numObservations, 268
numStateVars,268
paramSamples,268
print iterator results,267
randomSeed,268
responseFnSamples,268
respThresh,268
run lhs,267
sampleType, 268
samplingscheme,267
statsFlag,268

NonDProbability,267
NonDProbability, 269
quantify uncertainty, 269
samplingreset,270

NonDSampling9 NonDSampling, 271
allDataFlag,272
allVarsFlag,272
checkerror, 272
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NonDSampling, 273
numActiveVars,272
numDesignVars,272
numObservations,272
numStateVars,272
paramSamples,272
print iterator results,271
randomSeed,272
responseFnSamples,272
respThresh,272
run lhs,271
sampleType,272
samplingscheme,271
statsFlag,272

NonDSampling, 271
NonDSampling, 273
quantify uncertainty, 273
samplingreset,273

nonlinearEqTargets
DACEIterator, 80
DakotaOptimizer,134
DataResponses,182
ParamStudy, 293

nonlinearIneqLowerBnds
DACEIterator, 79
DakotaOptimizer,134
DataResponses,182
ParamStudy, 293

nonlinearIneqUpperBnds
DACEIterator, 80
DakotaOptimizer,134
DataResponses,182
ParamStudy, 293

nonlinEqTargets
SurrBasedOptStrategy, 321

nonlinIneqLowerBnds
SurrBasedOptStrategy, 321

nonlinIneqUpperBnds
SurrBasedOptStrategy, 321

normalDistLowerBnds
DakotaNonD, 131

normalDistUpperBnds
DakotaNonD, 131

normalMeans
DakotaNonD, 130

normalStdDevs
DakotaNonD, 131

normalUncDistLowerBnds
DataVariables,186

normalUncDistUpperBnds
DataVariables,186

normalUncMeans
DataVariables,186

normalUncStdDevs

DataVariables,186
NPSOLOptimizer, 2759 NPSOLOptimizer, 275

allocateworkspace, 276
augment bounds,276
boundsArraySize,276
cLambda, 276
constraintf eval, 276
constraintJacMatrixF77,276
constraintState,276
find optimum, 275
find optimumon model, 275
find optimumon userfunctions, 275
fnEvalCntr, 277
informResult,276
initialPoint,277
linConstraintMatrixF77,276
linConstraintMatrixSize,276
lowerBounds,277
NPSOLOptimizer,275
numberIterations, 276
objective f eval, 276
setUpType,277
staticMaxFnEvals,277
staticVendorNumericalGradFlag,277
upperBounds,277
upperFactorHessianF77, 276
userConstraintEval, 277
userObjectiveEval, 277

npts
DakotaBaseVector, 91

NSCAL
KrigApprox, 224

NSIDE
KrigApprox, 224

num active variables
DakotaVarConstraints,156

num columns
DakotaMatrix, 117

num continuousvariables
DataVariables,184

num discretevariables
DataVariables,184

num functions
DakotaModel,121
DakotaResponse,138

num linear eq constraints
DakotaModel,122
DakotaVarConstraints,156

num linear ineq constraints
DakotaModel,122
DakotaVarConstraints,156

num rows
DakotaMatrix, 117
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num variables
DakotaApproximation, 83
DataVariables,185

numActiveVars
NonDPCE,265
NonDProbability, 268
NonDSampling, 272

numAnalysisDrivers
ApplicationInterface,51

numAnalysisServers
ApplicationInterface,51
ParallelLibrary, 285

numberIterations
NPSOLOptimizer,276

numberRetained
DataMethod, 178

numCDV
AllVarConstraints,37
AllVariables,41

numChaos
HermiteSurf, 217
NonDPCE,265

numColsA
RespSurf,301

numcon
KrigApprox, 222

numConstraints
DakotaOptimizer,135

numContinuousDesVars
DataVariables,185

numContinuousStateVars
DataVariables,185

numContinuousVars
DakotaIterator, 109

numCSV
AllVarConstraints,37
AllVariables,41

numCurrentPoints
DakotaApproximation, 83

numDDV
AllVarConstraints,37
AllVariables,41

numDesignVars
NonDProbability, 268
NonDSampling, 272

numDiscreteDesVars
DataVariables,185

numDiscreteStateVars
DataVariables,185

numDiscreteVars
DakotaIterator, 109

numDSV
AllVarConstraints,37
AllVariables,41

numEvalServers
ApplicationInterface, 52
ParallelLibrary,285

numFns
DakotaModel,124
DirectFnApplicInterface, 192
SurrBasedOptStrategy, 320

numFunctions
DakotaIterator,109

numGradVars
DakotaModel,124
DirectFnApplicInterface, 192

numHistogramUncVars
DataVariables,185

numHistogramVars
DakotaNonD, 132

numInterfEqConstr
NestedModel, 250

numInterfIneqConstr
NestedModel, 250

numInterfObjFns
NestedModel, 250

numIteratorJobs
ConcurrentStrategy, 67

numIterators
MultilevelOptStrategy, 246

numIteratorServers
BranchBndStrategy, 62
ConcurrentStrategy, 67
ParallelLibrary,284

numLeastSquaresTerms
DataResponses,181

numLinearConstraints
DakotaOptimizer,135

numLinearEqConstraints
DakotaOptimizer,135
DakotaVarConstraints,157

numLinearIneqConstraints
DakotaOptimizer,135
DakotaVarConstraints,157

numLognormalUncVars
DataVariables,185

numLognormalVars
DakotaNonD, 132

numLoguniformUncVars
DataVariables,185

numLoguniformVars
DakotaNonD, 132

numMapsList
DakotaModel,126

numNewPts
KrigApprox, 225

numNodeSamples
BranchBndStrategy, 62
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numNonlinCons
SGOPTApplication,304

numNonlinearConstraints
DakotaOptimizer,134

numNonlinearEqConstraints
DACEIterator, 79
DakotaOptimizer,134
DataResponses,181
ParamStudy, 293

numNonlinearIneqConstraints
DACEIterator, 79
DakotaOptimizer,134
DataResponses,181
ParamStudy, 293

numNonlinEqConstr
SurrBasedOptStrategy, 321

numNonlinIneqConstr
SurrBasedOptStrategy, 321

numNormalUncVars
DataVariables,185

numNormalVars
DakotaNonD, 131

numObjectiveFunctions
DACEIterator, 79
DakotaOptimizer,134
DataResponses,181
ParamStudy, 293

numObjFns
SGOPTApplication,304
SurrBasedOptStrategy, 321

numObservations
NonDPCE,265
NonDProbability, 268
NonDSampling, 272

numPartitions
DataMethod, 178

numPrograms
AnalysisCode,44

numResponseFunctions
DakotaNonD, 132
DataResponses,182

numRHS
RespSurf,302

numRootSamples
BranchBndStrategy, 62

numRowsA
RespSurf,301

numSamples
DACEIterator, 79
DakotaApproximation, 83
DataMethod, 179

numSampQuad
KrigApprox, 225

numStateVars

NonDProbability, 268
NonDSampling, 272

numSteps
DataMethod, 180
ParamStudy, 292

numSubIteratorEqConstr
NestedModel, 249

numSubIteratorIneqConstr
NestedModel, 249

numSymbols
DACEIterator, 79
DataMethod, 179

numUncertainVars
DakotaNonD, 132

numUniformUncVars
DataVariables,185

numUniformVars
DakotaNonD, 132

numUV
AllVarConstraints,37
AllVariables,41

numVars
DakotaApproximation,83
DakotaIterator,109
DirectFnApplicInterface, 192
SurrBasedOptStrategy, 320

numWeibullUncVars
DataVariables,185

numWeibullVars
DakotaNonD, 132

numX
NonDPCE,265

objCoeffs
NestedModel, 250

objective f eval
NPSOLOptimizer,276

occurrencesOf
DakotaList,116

offsetValues
LayeredModel,233

oFilterName
AnalysisCode,44
DirectFnApplicInterface, 192

operatorconstchar :
DakotaString, 153

operatorT :
DakotaArray,89
DakotaVector, 168

operator()
DakotaArray,87, 88
DakotaBaseVector, 91
FunctionCompare,204
SortCompare,318
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operator 6�6
CommandShell,65
DakotaBoStream, 96–98

operator=
CtelRegexp, 77
DakotaApproximation, 85
DakotaArray, 88, 89
DakotaBaseVector, 90
DakotaInterface,105
DakotaIterator, 112
DakotaList,113
DakotaMatrix, 118
DakotaModel, 127
DakotaResponse,138
DakotaStrategy, 150
DakotaString, 152
DakotaVarConstraints,159
DakotaVariables,164
DakotaVector, 167, 168
DataInterface,170
DataMethod, 174
DataResponses,181
DataVariables,184
ParamResponsePair, 288
SurrogateDataPoint,328

operator==
AllMergedVariables,34
AllVariables,42
DakotaResponse,138
DakotaVariables,163
DataInterface,170
DataMethod, 174
DataResponses,181
DataVariables,184
FundamentalVariables,211
MergedVariables,243
ParamResponsePair, 289
SurrogateDataPoint,328

operator 7�7
DakotaBiStream,93–95

operator[]
DakotaArray, 87
DakotaBaseVector, 90, 91
DakotaList,116

optbanewton
SNLLOptimizer,314

optbaqnewton
SNLLOptimizer,315

optbcellipsoid
SNLLOptimizer,315

optbcnewton
SNLLOptimizer,314

optbcqnewton
SNLLOptimizer,314

optcg
SNLLOptimizer, 314

optfdnewton
SNLLOptimizer, 314

optfdnips
SNLLOptimizer, 315

optimizationType
CONMINOptimizer, 72
DOTOptimizer,196

optionalInterface
NestedModel, 250

optionalInterfaceResponsesPointer
DataMethod, 175

optIterator
NonDOptStrategy, 262

optmarker
GetLongOpt,213

optnewton
SNLLOptimizer, 314

optnips
SNLLOptimizer, 315

optpds
SNLLOptimizer, 314

optqnewton
SNLLOptimizer, 314

optqnips
SNLLOptimizer, 315

outBuf
DakotaBoStream, 97

output filter name
AnalysisCode,43

outputFilter
DataInterface,170

outputLevel
DakotaIterator,110

overlay
DakotaResponse,140
DakotaResponseRep,143

overlay response
DirectFnApplicInterface, 191

parallel library
ProblemDescDB,296

parallelismlevels
ParallelLibrary,280

parallelismLevels
ParallelLibrary,283

parallelLib
AnalysisCode,45
ApplicationInterface, 49
DakotaModel,125
DakotaStrategy, 148
ProblemDescDB,297

ParallelLibrary

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimitri van Heesch c
8

1997-2001



INDEX 393

9 ParallelLibrary,279
analysiscommunicatorrank,282
analysiscommunicatorsize,282
analysisintra communicator, 282
analysismasterflag,282
analysisserver id, 282
analysisservers,282
analysisCommRank, 286
analysisCommSize,286
analysisIntraComm,285
analysisMasterFlag,285
analysisServerId, 286
bcast,280
dummyFlag,283
eval analysisinter communicator, 282
eval analysisinter communicators, 282
eval analysismessagepass,282
eval analysissplit flag,282
evalAnalysisInterComm,285
evalAnalysisInterComms,285
evalAnalysisMessagePass,285
evalAnalysisSplitFlag,285
evalCommRank, 285
evalCommSize,285
evalDedicatedMasterFlag,285
evalIntraComm,284
evalMasterFlag,284
evalServerId, 285
evaluationcommunicator rank,282
evaluationcommunicatorsize,282
evaluationdedicatedmasterflag, 282
evaluationintra communicator,281
evaluationmasterflag, 281
evaluationserver id, 282
evaluationservers,282
free analysiscommunicators, 279
free evaluation communicators, 279
free iteratorcommunicators,279
irecv ea,280
irecv ie, 280
irecv si, 280
isendea,280
isendie, 280
isendsi, 279
iteratorcommunicator rank, 281
iteratorcommunicatorsize,281
iteratordedicatedmasterflag, 281
iteratoreval inter communicator,281
iteratoreval inter communicators,282
iteratoreval messagepass,281
iteratoreval split flag,281
iterator intra communicator,281
iteratormasterflag,281
iteratorserver id, 281

iteratorservers, 281
iteratorCommRank,284
iteratorCommSize,284
iteratorDedicatedMasterFlag,284
iteratorEvalInterComm, 285
iteratorEvalInterComms,285
iteratorEvalMessagePass,284
iteratorEvalSplitFlag,284
iteratorIntraComm,284
iteratorMasterFlag,284
iteratorServerId,284
mpirunFlag,283
numAnalysisServers,285
numEvalServers, 285
numIteratorServers,284
parallelismlevels,280
parallelismLevels,283
ParallelLibrary,279
print configuration,279
procsPerAnalysis,285
procsPerEval, 285
procsPerIterator,284
recv ea,280
recv ie, 280
recv si, 279
sendea,280
sendie, 280
sendsi, 279
split communicatordedicatedmaster,283
split communicatorpeerpartition,283
startClock,283
startCPUTime,283
startMPITime,283
startWCTime,283
strategy dedicatedmasterflag, 281
strategy iterator inter communicator,281
strategy iterator inter communicators,281
strategy iteratormessagepass,281
strategy iteratorsplit flag,281
strategyDedicatedMasterFlag, 284
stratIteratorInterComm, 284
stratIteratorInterComms, 284
stratIteratorMessagePass,284
stratIteratorSplitFlag,284
waitall, 280
world rank, 280
world size,280
worldRank, 283
worldSize,283

ParallelLibrary,279
init analysiscommunicators,286
init evaluation communicators,286
init iteratorcommunicators,286
resolve inputs, 287
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parametersFile
DataInterface,171

parametersFileName
AnalysisCode,44

parametersFNameList
AnalysisCode,45

ParamResponsePair9 ParamResponsePair, 288
active set vector,289
eval id, 289
interfaceid, 289
operator=, 288
operator==, 289
ParamResponsePair, 288, 290
prp parameters,289
prp response,289
prPairParameters,289
prPairResponse,289
read,288, 289
readannotated,288
write, 288, 289
write annotated,288
write tabular,288

ParamResponsePair, 288
evalId, 290
ParamResponsePair, 290

paramSamples
NonDPCE,265
NonDProbability, 268
NonDSampling, 272

ParamStudy9 ParamStudy, 291
bestObjectiveFn, 293
bestResponses,293
bestVariables,293
bestViolations,293
centeredloop, 292
compute vectorsteps,291
deltasPerVariable, 292
finalPoint,292
initialPoint,292
iterator response results,291
iteratorvariable results,291
listOfPoints,292
multidim loop, 292
multiObjWeights,293
nestedFlag,292
nonlinearEqTargets,293
nonlinearIneqLowerBnds, 293
nonlinearIneqUpperBnds, 293
numNonlinearEqConstraints,293
numNonlinearIneqConstraints, 293
numObjectiveFunctions,293
numSteps,292

ParamStudy, 291
percentDelta,293
print iterator results,291
psCounter, 293
pStudyType,292
recurse,292
recurseFlag, 292
sample,291
stepLength, 292
stepVector,292
updatebest,292
variablePartitions,293
vector loop,291
vectorOfVars,293

ParamStudy, 291
run iterator, 294

paramStudyType
DataMethod, 179

parse
GetLongOpt,214

patternBasis
DataMethod, 179

patternSearchOptimizer
SGOPTOptimizer, 307

penaltyParameter
SurrBasedOptStrategy, 320

percentDelta
DataMethod, 180
ParamStudy, 293

petraCorrMatrix
NonDAdvMeanValue, 257

petraProbLevels
NonDAdvMeanValue, 258

petraRespLevels
NonDAdvMeanValue, 258

pGAIntOptimizer
SGOPTOptimizer, 307

pGARealOptimizer
SGOPTOptimizer, 307

PHI
KrigApprox, 224

picoComm
BranchBndStrategy, 62

picoCommRank
BranchBndStrategy, 63

picoCommSize
BranchBndStrategy, 63

picoListOfIntegers
BranchBndStrategy, 63

picoLowerBnds
BranchBndStrategy, 63

picoUpperBnds
BranchBndStrategy, 63

pname
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GetLongOpt, 213
populate gradient vars

DakotaIterator, 112
populationSize

DataMethod, 177
primaryCoeffs

DataMethod, 175
print

DakotaMatrix, 117
DakotaVector, 167

print annotated
DakotaVector, 167

print aprepro
DakotaVector, 167

print configuration
ParallelLibrary, 279

print iterator results
DACEIterator, 78
DakotaIterator, 108
DakotaOptimizer,136
NonDAdvMeanValue, 255
NonDPCE,264
NonDProbability, 267
NonDSampling, 271
ParamStudy, 291

print partial
DakotaVector, 167

print partial aprepro
DakotaVector, 167

print restart
restartutil.C, 342

print restarttabular
restartutil.C, 343

printControl
CONMINOptimizer,72
DOTOptimizer,196

prob descdb
DakotaModel, 123
DakotaStrategy, 151

probabilityLevels
DataMethod, 179

probabilityLevelTargets
NonDAdvMeanValue, 257

probDescDB
DakotaIterator, 109
DakotaModel, 125
DakotaStrategy, 148

ProblemDescDB9 ProblemDescDB,295
build label,297
build labels,297
checkinput, 295
get db interfacenode, 295
get db list nodes, 295

get dia,296
get dil, 296
get div, 296
get dra,296
get drm,296
get drv, 296
get dsa,296
get dsl,296
get int, 296
get real,296
get short,296
get sizet,296
get string,296
interfacekwhandler,297
interfaceIndex, 299
interfaceList, 299
methodkwhandler, 297
methodIndex, 299
methodList, 299
parallel library, 296
parallelLib, 297
ProblemDescDB,295
receive db buffer, 296
responseskwhandler, 297
responsesIndex, 299
responsesList,299
senddb buffer, 295
setdb interfacenode, 295
setdb list nodes,295
setdb responsesnode, 295
setother list nodes,297
strategy kwhandler,297
strategyBandBNumSamplesNode,298
strategyBandBNumSamplesRoot,298
strategyConcurrentNumJobs,299
strategyConcurrentParameterSets,299
strategyGraphicsFlag,297
strategyIndex, 299
strategyIteratorScheduling, 298
strategyIteratorServers,298
strategyMethodPointer, 298
strategyMultilevelGlobalMethodPointer,

298
strategyMultilevelLocalMethodPointer,

298
strategyMultilevelLSProb, 298
strategyMultilevelMethodList, 298
strategyMultilevelProgThresh,298
strategyMultilevelType, 298
strategySBOMaxIterations,299
strategySBOTRContract,299
strategySBOTRExpand,299
strategySBOTRInitSize,299
strategyTabularDataFile,298

Generatedon Mon Apr 1 11:51:372002for DAKOTA by Doxygenwritten by Dimit ri van Heesch c
8

1997-2001



396 INDEX

strategyTabularDataFlag,298
strategyType,297
variableskwhandler, 297
variablesIndex, 299
variablesList,299

ProblemDescDB,295
setdb model type,300

probLevels
NonDAdvMeanValue, 258

probMoreThanThresh
DakotaNonD, 132

processIdList
ForkApplicInterface,202

procsPerAnalysis
ApplicationInterface,52
DataInterface,171
ParallelLibrary, 285

procsPerEval
ParallelLibrary, 285

procsPerIterator
ParallelLibrary, 284

program names
AnalysisCode,43

programNames
AnalysisCode,44

progressMetric
MultilevelOptStrategy, 246

progressThreshold
MultilevelOptStrategy, 246

prp parameters
ParamResponsePair, 289

prp response
ParamResponsePair, 289

prPairParameters
ParamResponsePair, 289

prPairResponse
ParamResponsePair, 289

psCounter
ParamStudy, 293

pStudyType
ParamStudy, 292

purge inactive
DakotaResponse,140
DakotaResponseRep,143

quadCoeffs
RespSurf,302

quantify uncertainty
DakotaNonD, 130
NonDAdvMeanValue, 255
NonDPCE,264
NonDProbability, 269
NonDSampling, 273

quiet flag

AnalysisCode,43, 44
CommandShell,65

quietFlag
AnalysisCode,44
CommandShell,65

r
CtelRegexp, 77

randomizeOrderFlag
DataMethod, 178

randomSeed
DACEIterator, 79
DataMethod, 179
NonDPCE,265
NonDProbability, 268
NonDSampling, 272

rank
RespSurf,302

ranVarMeans
NonDAdvMeanValue, 257

ranVarSigmas
NonDAdvMeanValue, 258

ranVarType
NonDAdvMeanValue, 258

rawCVarsList
LayeredModel,233

rawResponseArray
DakotaInterface,105

rawResponseList
DakotaInterface,105

rc
ErrorTable,198

rcond
RespSurf,302

read
AllMergedVarConstraints, 30
AllMergedVariables,33, 34
AllVarConstraints,37
AllVariables,40, 41
DakotaMatrix, 117
DakotaResponse,139
DakotaResponseRep,144–146
DakotaVarConstraints,156
DakotaVariables,161, 162
DakotaVector, 166, 167
DataInterface,170
DataMethod, 174
DataResponses,181
DataVariables,184
FundamentalVarConstraints,206
FundamentalVariables,209, 210
MergedVarConstraints,239
MergedVariables, 242, 243
ParamResponsePair, 288, 289
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readannotated
AllMergedVariables,33
AllVariables,40
DakotaResponse,139
DakotaResponseRep,145
DakotaVariables,162
DakotaVector, 167
FundamentalVariables,209
MergedVariables,242
ParamResponsePair, 288

readdata
DakotaResponse,140
DakotaResponseRep,143

readneutral
restartutil.C, 343

readpartial
DakotaVector, 166, 167

readrestartevals
CommandLineHandler, 64

readrestartstream
CommandLineHandler, 64

readresultsfile
AnalysisCode,43

realCntlParmArray
DOTOptimizer,196

realProblem
SGOPTOptimizer, 307

realWorkSpace
DakotaOptimizer,134

realWorkSpaceSize
DakotaOptimizer,134

receive db buffer
ProblemDescDB,296

recoveryFnVals
DataInterface,172

recurse
ParamStudy, 292

recurseFlag
ParamStudy, 292

recv ea
ParallelLibrary, 280

recv ie
ParallelLibrary, 280

recv si
ParallelLibrary, 279

referenceCount
DakotaApproximation, 84
DakotaInterface,104
DakotaIterator, 110
DakotaModel, 125
DakotaResponseRep,143
DakotaStrategy, 149
DakotaVarConstraints,157
DakotaVariables,163

reliabilityMethod
DataMethod, 179
NonDAdvMeanValue, 257

remove
DakotaList,115

removeAt
DakotaList,115

repair restart
restartutil.C, 343

replacementType
DataMethod, 178

required samples
ANNSurf, 46
DakotaApproximation,82
HermiteSurf, 216
KrigingSurf, 230
MARSSurf,236
RespSurf,301
TaylorSurf, 334

reset
DakotaResponse,140
DakotaResponseRep,143

reshape
DakotaArray,88
DakotaBaseVector, 92

reshape 2d
DakotaMatrix, 117

resolve inputs
ParallelLibrary,287

resolve samplessymbols
DACEIterator, 80

respLevelCount
NonDAdvMeanValue, 258

responsemapping
NestedModel, 252

responseArray
DakotaModel,126
NestedModel, 250

responseASV
DakotaResponseRep,143

responseFn
SurrogateDataPoint,328

responseFnSamples
NonDPCE,265
NonDProbability, 268
NonDSampling, 272

responseGrad
SurrogateDataPoint,328

responseLevels
DataMethod, 179

responseLevelTargets
NonDAdvMeanValue, 257

responseList
DakotaModel,126
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NestedModel,250
responseRep

DakotaResponse,140
responseskwhandler

ProblemDescDB,297
responsesIndex

ProblemDescDB,299
responsesList

ProblemDescDB,299
responsesPointer

DataMethod, 175
responseThresholds

DataMethod, 179
responseValues

RespSurf,302
RespSurf9 RespSurf,301

find coefficients,301
get gradient,301
get value, 301
info, 302
leadDimA,302
leadDimB,302
lwork, 302
matrixS,302
matrixTerms, 302
matrixW,302
numColsA,301
numRHS,302
numRowsA, 301
quadCoeffs, 302
rank,302
rcond, 302
required samples,301
responseValues,302
RespSurf,301

RespSurf,301
respThresh

NonDPCE,265
NonDProbability, 268
NonDSampling, 272

restartutil.C, 342
concatenate restart,343
main,343
print restart,342
print restarttabular, 343
readneutral,343
repair restart,343
write ostream,342
write precision, 342
write restart,342

resultsfname
AnalysisCode,43

resultsFile

DataInterface,171
resultsFileName

AnalysisCode,44
resultsFNameList

AnalysisCode,45
retrieve

GetLongOpt,214
retryLimit

DataInterface,172
rhsTermsVector

KrigApprox, 226
rosenbrock

DirectFnApplicInterface, 191
run coupled

MultilevelOptStrategy, 246
run iterator

DACEIterator, 80
DakotaIterator,112
DakotaNonD, 130
DakotaOptimizer,136
DakotaStrategy, 150
ParamStudy, 294

run lhs
NonDPCE,264
NonDProbability, 267
NonDSampling, 271

run strategy
BranchBndStrategy, 62
ConcurrentStrategy, 67
DakotaStrategy, 147
MultilevelOptStrategy, 245
NonDOptStrategy, 262
SingleMethodStrategy, 309
SurrBasedOptStrategy, 322

run uncoupled
MultilevelOptStrategy, 246

run uncoupled adaptive
MultilevelOptStrategy, 247

runConminFlag
KrigingSurf, 231

runningList
ApplicationInterface, 53

rXhatVector
KrigApprox, 226

S
CONMINOptimizer, 74
KrigApprox, 227

s
SNLLOptimizer, 313

salinas
DirectFnApplicInterface, 191

sample
ParamStudy, 291
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sampleReuse
ApproximationInterface,59

sampleType
DataMethod, 179
NonDPCE,265
NonDProbability, 268
NonDSampling, 272

samplingreset
DACEIterator, 78
DakotaIterator, 108
NonDProbability, 270
NonDSampling, 273

samplingscheme
DACEIterator, 78
DakotaIterator, 108
NonDProbability, 267
NonDSampling, 271

SCAL
CONMINOptimizer,74
KrigApprox, 228

scaleFactors
LayeredModel, 233

searchval
FunctionCompare,204

searchMethod
DataMethod, 176
SNLLOptimizer,313

searchSchemeSize
DataMethod, 177

secondaryCoeffs
DataMethod, 175

selectedIterator
BranchBndStrategy, 62
ConcurrentStrategy, 67
SingleMethodStrategy, 309
SurrBasedOptStrategy, 320

selectedIterators
MultilevelOptStrategy, 246

selectionPressure
DataMethod, 178

self schedule analyses
ApplicationInterface,55

self schedule evaluations
ApplicationInterface,55

senddb buffer
ProblemDescDB,295

sendea
ParallelLibrary, 280

sendie
ParallelLibrary, 280

sendsi
ParallelLibrary, 279

serve
DakotaModel, 120

HierLayeredModel, 219
NestedModel, 249
SingleModel, 311
SurrLayeredModel, 324

serve analysesasynch
ForkApplicInterface,203

serve analysessynch
ApplicationInterface, 55

serve evaluations
ApplicationInterface, 54
DakotaInterface,101

serve evaluationsasynch
ApplicationInterface, 57

serve evaluationspeer
ApplicationInterface, 57

serve evaluationssynch
ApplicationInterface, 57

setbounds
DakotaApproximation,83

setdb interfacenode
ProblemDescDB,295

setdb list nodes
ProblemDescDB,295

setdb model type
ProblemDescDB,300

setdb responsesnode
ProblemDescDB,295

set local data
DirectFnApplicInterface, 191

setmethod options
SGOPTOptimizer, 308

setother list nodes
ProblemDescDB,297

setcell
GetLongOpt,213

setUpType
NPSOLOptimizer,277

SGOPTApplication, 3039 SGOPTApplication, 303
activeSetVector, 303
copy, 303
dakota asynchflag, 304
dakotaCompletionList, 304
dakotaModelAsynchFlag,303
dakotaResponseList,303
DoEval, 304
multiobjModifyPtr, 304
next eval, 304
numNonlinCons,304
numObjFns,304
SGOPTApplication, 303
synchronize,304
userDefinedModel, 303

sgoptApplication
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SGOPTOptimizer, 308
SGOPTOptimizer, 3069 SGOPTOptimizer, 308

aPPSOptimizer,307
baseOptimizer,306
discreteAppFlag, 306
ePSAOptimizer,307
exploratoryMoves,306
find optimum, 308
intProblem, 307
linConGenerator,306
patternSearchOptimizer, 307
pGAIntOptimizer, 307
pGARealOptimizer,307
realProblem, 307
setmethodoptions,308
sgoptApplication, 308
SGOPTOptimizer, 308
sMCrealOptimizer,307
sWOptimizer,307

show data3d
DakotaGraphics,99

SingleMethodStrategy9 SingleMethodStrategy, 309
run strategy, 309
selectedIterator, 309
SingleMethodStrategy, 309
userDefinedModel,309

SingleMethodStrategy, 309
SingleModel9 SingleModel,310

derived asynchcompute response,310
derived compute response,310
derived init communicators, 311
derived masteroverload,310
derived synchronize,310
derived synchronizenowait, 310
free communicators,311
local eval synchronization, 310
new eval counter,311
serve,311
SingleModel, 310
stopservers,311
synchronize nowait completions,310
total eval counter, 311
userDefinedInterface,311

SingleModel, 310
sMCrealOptimizer

SGOPTOptimizer, 307
SNLLOptimizer, 3129 SNLLOptimizer, 312

bcfdnlf1, 314
bcnlf1, 314
bcnlf2, 314

constraint0evaluator, 313
constraint1evaluator, 313
constraint2evaluator, 313
fdnlf1, 314
fdnlf1 evaluator, 316
fdnlf1Con,314
find optimum, 312
init fn, 312
mfcn,313
nlf0, 313
nlf0 evaluator,316
nlf1, 313
nlf1 evaluator,316
nlf1Con, 314
nlf2, 314
nlf2 evaluator,316
nlf2 evaluator gn, 316
nlf2Con, 314
nlfConstraint, 313
nlfObjective,313
nlpConstraint, 313
optbanewton,314
optbaqnewton, 315
optbcellipsoid, 315
optbcnewton,314
optbcqnewton, 314
optcg,314
optfdnewton,314
optfdnips,315
optnewton,314
optnips,315
optpds,314
optqnewton, 314
optqnips, 315
s,313
searchMethod,313
SNLLOptimizer, 312
staticConstraintValues,315
staticModeOverrideFlag,315
staticNumNonlinearEqConstraints,315
staticNumNonlinearIneqConstraints,315
staticSpeculativeFlag,315
theOptimizer, 314
vendorNumericalGradFlag, 313

soft convergencecheck
SurrBasedOptStrategy, 322

softConvCount
SurrBasedOptStrategy, 320

softConvLimit
SurrBasedOptStrategy, 320

solnAccuracy
DataMethod, 177

sort
DakotaList,115
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SortCompare
operator(), 318
SortCompare, 318
sortFunction, 318

SortCompare,318
sortFunction

SortCompare, 318
spawn analysis

SysCallAnalysisCode,331
spawn application

SysCallApplicInterface,333
spawn evaluation

SysCallAnalysisCode,331
spawn input filter

SysCallAnalysisCode,331
spawn output filter

SysCallAnalysisCode,331
speculativeFlag

DakotaOptimizer,135
DataMethod, 175

split
CtelRegexp, 76

split communicatordedicatedmaster
ParallelLibrary, 283

split communicatorpeerpartition
ParallelLibrary, 283

startClock
ParallelLibrary, 283

startCPUTime
ParallelLibrary, 283

startMPITime
ParallelLibrary, 283

startWCTime
ParallelLibrary, 283

state
DataVariables,184

static scheduleevaluations
ApplicationInterface,56

staticConstraintValues
SNLLOptimizer,315

staticFnGrads
NonDAdvMeanValue, 257

staticFnVals
NonDAdvMeanValue, 257

staticGlobalGradsU
NonDAdvMeanValue, 257

staticGlobalGradsX
NonDAdvMeanValue, 257

staticMaxFnEvals
NPSOLOptimizer,277

staticModel
DakotaIterator, 110

staticModeOverrideFlag
SNLLOptimizer,315

staticMultiObjWeights
DakotaOptimizer,136

staticNumContinuousVars
DakotaOptimizer,135

staticNumFuncs
NonDAdvMeanValue, 258

staticNumNonlinearConstraints
DakotaOptimizer,136

staticNumNonlinearEqConstraints
SNLLOptimizer, 315

staticNumNonlinearIneqConstraints
SNLLOptimizer, 315

staticNumObjFns
DakotaOptimizer,135

staticNumUncVars
NonDAdvMeanValue, 258

staticSpeculativeFlag
SNLLOptimizer, 315

staticVendorNumericalGradFlag
NPSOLOptimizer,277

statsFlag
NonDPCE,265
NonDProbability, 268
NonDSampling, 272

status
CtelRegexp, 77

statusMsg
CtelRegexp, 77

stdDevStats
DakotaNonD, 132

stdResponse
NonDAdvMeanValue, 257

stepLength
DataMethod, 179
ParamStudy, 292

stepLenToBoundary
DataMethod, 177

stepVector
DataMethod, 179
ParamStudy, 292

stopevaluation servers
ApplicationInterface, 55
DakotaInterface,101

stopservers
DakotaModel,120
HierLayeredModel, 219
NestedModel, 249
SingleModel, 311
SurrLayeredModel, 324

strategy dedicatedmasterflag
ParallelLibrary,281

strategy iterator inter communicator
ParallelLibrary,281

strategy iterator inter communicators
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ParallelLibrary, 281
strategy iteratormessagepass

ParallelLibrary, 281
strategy iteratorsplit flag

ParallelLibrary, 281
strategy kwhandler

ProblemDescDB,297
strategyBandBNumSamplesNode

ProblemDescDB,298
strategyBandBNumSamplesRoot

ProblemDescDB,298
strategyConcurrentNumJobs

ProblemDescDB,299
strategyConcurrentParameterSets

ProblemDescDB,299
strategyDedicatedMasterFlag

ConcurrentStrategy, 67
ParallelLibrary, 284

strategyGraphicsFlag
ProblemDescDB,297

strategyIndex
ProblemDescDB,299

strategyIteratorScheduling
ProblemDescDB,298

strategyIteratorServers
ProblemDescDB,298

strategyMethodPointer
ProblemDescDB,298

strategyMultilevelGlobalMethodPointer
ProblemDescDB,298

strategyMultilevelLocalMethodPointer
ProblemDescDB,298

strategyMultilevelLSProb
ProblemDescDB,298

strategyMultilevelMethodList
ProblemDescDB,298

strategyMultilevelProgThresh
ProblemDescDB,298

strategyMultilevelType
ProblemDescDB,298

strategyName
DakotaStrategy, 148

strategyRep
DakotaStrategy, 149

strategySBOMaxIterations
ProblemDescDB,299

strategySBOTRContract
ProblemDescDB,299

strategySBOTRExpand
ProblemDescDB,299

strategySBOTRInitSize
ProblemDescDB,299

strategyTabularDataFile
ProblemDescDB,298

strategyTabularDataFlag
ProblemDescDB,298

strategyType
ProblemDescDB,297

stratIteratorInterComm
ParallelLibrary,284

stratIteratorInterComms
ParallelLibrary,284

stratIteratorMessagePass
ParallelLibrary,284

stratIteratorSplitFlag
ParallelLibrary,284

strPattern
CtelRegexp, 77

subIterator
NestedModel, 249

subMethodPointer
DataMethod, 175

subModel
NestedModel, 252

subordinateiterator
DakotaModel,119
SurrLayeredModel, 323

subordinatemodel
DakotaModel,119
HierLayeredModel, 218
NestedModel, 248
SurrLayeredModel, 323

suppressOutput
ApplicationInterface, 50

SurrBasedOptStrategy9 SurrBasedOptStrategy, 319
approximateModel, 319
constraintTol, 320
convergenceFlag,320
convergenceTol, 320
correctionFlag,321
daceCenterPtFlag, 321
fcdGradientTerm,320
gammaContract,320
gammaExpand, 320
gammaNoChange, 320
globalApproxFlag,321
gradientFlag,321
hierarchApproxFlag,321
iterMax,320
localApproxFlag,321
minTrustRegionSize,320
multiObjWts,321
newCenterFlag, 321
nonlinEqTargets,321
nonlinIneqLowerBnds,321
nonlinIneqUpperBnds,321
numFns,320
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numNonlinEqConstr, 321
numNonlinIneqConstr,321
numObjFns,321
numVars,320
penaltyParameter,320
selectedIterator, 320
softConvCount,320
softConvLimit, 320
SurrBasedOptStrategy, 319
trustRegionSize,320

SurrBasedOptStrategy, 319
compute penaltyfunction, 322
hardconvergencecheck,322
run strategy, 322
soft convergencecheck,322

SurrLayeredModel9 SurrLayeredModel, 323
approxInterface,324
daceIterator, 325
daceMethodPointer,324
free communicators,324
new eval counter,324
serve,324
stopservers,324
subordinate iterator, 323
subordinatemodel, 323
SurrLayeredModel, 323
synchronize nowait completions,324
total eval counter, 324
updateapproximation, 324

SurrLayeredModel, 323
actualInterfacePointer,327
actualModel, 327
build approximation,326
derived asynchcompute response,325
derived compute response,325
derived init communicators, 326
derived masteroverload,326
derived synchronize,325
derived synchronizenowait, 326
maximumconcurrency, 326

SurrogateDataPoint9 SurrogateDataPoint, 328
continuousVars,328
operator=, 328
operator==, 328
responseFn,328
responseGrad,328
SurrogateDataPoint,328

SurrogateDataPoint, 328
sWOptimizer

SGOPTOptimizer, 307
synch

ApplicationInterface,54

ApproximationInterface,58
DakotaInterface,101

synchnowait
ApplicationInterface, 54
ApproximationInterface,59
DakotaInterface,101

synchnowait completions
DakotaInterface,102

synchronize
DakotaModel,121
SGOPTApplication, 304

synchronize fd gradients
DakotaModel,128

synchronizenowait
DakotaModel,121

synchronizenowait completions
DakotaModel,120
HierLayeredModel, 219
NestedModel, 251
SingleModel, 310
SurrLayeredModel, 324

synchronous local analyses
ForkApplicInterface,203

synchronous local evaluations
ApplicationInterface, 56

SysCallAnalysisCode9 SysCallAnalysisCode,330
command usage,330
commandUsage,330
SysCallAnalysisCode,330

SysCallAnalysisCode,330
spawn analysis,331
spawn evaluation, 331
spawn input filter, 331
spawn output filter, 331

SysCallApplicInterface9 SysCallApplicInterface,332
derived map,332
derived mapasynch, 332
derived synch, 332
derived synchkernel,333
derived synchnowait, 332
derived synchronous local analysis, 332
failCountList,333
failIdList, 333
spawn application, 333
SysCallApplicInterface,332
sysCallList,333
sysCallSimulator,333
systemcall file test,333

SysCallApplicInterface,332
sysCallList

SysCallApplicInterface,333
sysCallSimulator
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SysCallApplicInterface,333
systemcall file test

SysCallApplicInterface,333

table
GetLongOpt, 213

tabularDataFile
DakotaStrategy, 148

tabularDataFlag
DakotaGraphics,99
DakotaStrategy, 148

tabularDataFStream
DakotaGraphics,99

tag argument list
ForkAnalysisCode,199

TaylorSurf9 TaylorSurf, 334
find coefficients,334
get gradient,334
get value, 334
required samples,334
TaylorSurf, 334

TaylorSurf, 334
testClass

DakotaArray, 89
DakotaBoStream, 98
DakotaList,114
DakotaMatrix, 118
DakotaString, 153
DakotaVector, 168

testFunction
FunctionCompare,204

text book
DirectFnApplicInterface,191

text book1
DirectFnApplicInterface,191

text book2
DirectFnApplicInterface,191

text book3
DirectFnApplicInterface,191

theOptimizer
SNLLOptimizer,314

THETA
KrigApprox, 224

thetaLoBndVector
KrigApprox, 225

thetaUpBndVector
KrigApprox, 226

thetaVector
KrigApprox, 225

threshDelta
DataMethod, 177

toLower
DakotaString, 152

total eval counter
DakotaInterface,102
DakotaModel,120
HierLayeredModel, 219
NestedModel, 249
SingleModel, 311
SurrLayeredModel, 324

totalPatternSize
DataMethod, 178

toUpper
DakotaString, 152

transNataf
NonDAdvMeanValue, 261

transUToX
NonDAdvMeanValue, 256, 259

transUToZ
NonDAdvMeanValue, 260

transXToU
NonDAdvMeanValue, 259

transXToZ
NonDAdvMeanValue, 259

transZToU
NonDAdvMeanValue, 260

trustRegionSize
SurrBasedOptStrategy, 320

tv
AllMergedVariables,32
AllVariables,39
DakotaModel,121
DakotaVariables,160
FundamentalVariables,208
MergedVariables, 241

uncertain
DataVariables,184

uncertainCorrelations
DakotaNonD, 131
DataVariables,187

uncertainDistLowerBnds
DataVariables,187
FundamentalVarConstraints,206
MergedVarConstraints,239

uncertainDistUpperBnds
DataVariables,188
FundamentalVarConstraints,206
MergedVarConstraints,239

uncertainLabels
DataVariables,188
FundamentalVariables,210
MergedVariables, 243

uncertainVars
DataVariables,187
FundamentalVariables,210
MergedVariables, 243
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uniformDistLowerBnds
DakotaNonD, 131

uniformDistUpperBnds
DakotaNonD, 131

uniformUncDistLowerBnds
DataVariables,186

uniformUncDistUpperBnds
DataVariables,187

unixCommand
CommandShell,65

update all continuous
VariablesUtil,336

update all discrete
VariablesUtil,336

update approximation
ApproximationInterface,58
DakotaInterface,102
DakotaModel, 119
SurrLayeredModel, 324

update best
DACEIterator, 78
ParamStudy, 292

update labels
VariablesUtil,336

update merged
VariablesUtil,336

update response
DakotaModel, 128

upper
DakotaString, 153

upperBounds
NPSOLOptimizer,277

upperFactorHessianF77
NPSOLOptimizer,276

usage
GetLongOpt, 212, 214

userdefinedmodel
DakotaIterator, 108

userConstraintEval
NPSOLOptimizer,277

userDefinedInterface
SingleModel, 311

userDefinedModel
BranchBndStrategy, 62
ConcurrentStrategy, 67
DakotaIterator, 109
SGOPTApplication,303
SingleMethodStrategy, 309

userDefinedModels
MultilevelOptStrategy, 246

userDefinedVarConstraints
DakotaModel, 124

userObjectiveEval
NPSOLOptimizer,277

ustring
GetLongOpt,213

varConstraintsRep
DakotaVarConstraints,157

variablePartitions
ParamStudy, 293

variables kwhandler
ProblemDescDB,297

variables type
DakotaVariables,162

variablesIndex
ProblemDescDB,299

variablesList
ProblemDescDB,299

variablesPointer
DataMethod, 174

variablesRep
DakotaVariables,163

variablesType
DakotaVarConstraints,157
DakotaVariables,162

VariablesUtil9 VariablesUtil, 336
updateall continuous,336
updateall discrete,336
updatelabels,336
updatemerged,336
VariablesUtil,336

VariablesUtil, 336
varPartitions

DataMethod, 179
varsList

DakotaModel,125
vector loop

ParamStudy, 291
vector statistics

DakotaNonD, 130
vectorOfVars

ParamStudy, 293
vendorNumericalGradFlag

DakotaOptimizer,135
SNLLOptimizer, 313

verboseFlag
AnalysisCode,44
DakotaInterface,103

verboseOutput
DakotaIterator,110

verifyLevel
DataMethod, 176

waitall
ParallelLibrary,280

weibullAlphas
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DakotaNonD, 131
weibullBetas

DakotaNonD, 131
weibullUncAlphas

DataVariables,187
weibullUncBetas

DataVariables,187
weibullUncDistLowerBnds

DataVariables,187
weibullUncDistUpperBnds

DataVariables,187
win2dOn

DakotaGraphics,99
win3dOn

DakotaGraphics,99
workVector

KrigApprox, 226
workVectorQuad

KrigApprox, 226
world rank

ParallelLibrary, 280
world size

ParallelLibrary, 280
worldRank

ApplicationInterface,50
DakotaStrategy, 148
ParallelLibrary, 283

worldSize
ApplicationInterface,50
DakotaStrategy, 148
ParallelLibrary, 283

write
AllMergedVarConstraints, 30
AllMergedVariables,33, 34
AllVarConstraints,36
AllVariables,40, 41
DakotaResponse,139
DakotaResponseRep,145, 146
DakotaVarConstraints,156
DakotaVariables,161, 162
DataInterface,170
DataMethod, 174
DataResponses,181
DataVariables,184
FundamentalVarConstraints, 206
FundamentalVariables,209, 210
MergedVarConstraints, 238
MergedVariables,242, 243
ParamResponsePair, 288, 289

write annotated
AllMergedVariables,33
AllVariables,40
DakotaResponse,139
DakotaResponseRep,145

DakotaVariables,162
FundamentalVariables,209
MergedVariables, 242
ParamResponsePair, 288

write data
DakotaResponse,140
DakotaResponseRep,143

write ostream
main.C,340
restartutil.C, 342

write parameters file
AnalysisCode,43

write precision
main.C,340
restartutil.C, 342

write restart
main.C,340
restartutil.C, 342

write restartstream
CommandLineHandler, 64

write tabular
DakotaResponse,139
DakotaResponseRep,145
DakotaVariables,162
ParamResponsePair, 288

x matrix
KrigingSurf, 230

xdrInBuf
DakotaBiStream,94

xdrOutBuf
DakotaBoStream, 97

xMatrix
KrigApprox, 225

xmlHostNames
DataInterface,171

xmlProcsPerHost
DataInterface,171

xNewVector
KrigApprox, 225

xVect
DirectFnApplicInterface, 192

yfbRinvVector
KrigApprox, 226

yfbVector
KrigApprox, 226

yNewVector
KrigApprox, 225

yValueVector
KrigApprox, 225
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